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EDITOR,IAL NOTES.

Supplementing our usual monthly rc-
port, we give, this rnonth, a reprint of
a recent lecture given by Dr, Jaggar,
Director of the Hawaiian Volcano Ob-
servatory at Kilauea. This lecture has
attracted a great deal of attention, ancl
it is our hope, in following issues, to
issue reprints of other interesti.ng atl-
dresses recently tleliverccl by him.

EDITOR.

January 5, 1918.
I)uring the week endirg January 4,

1918, the Halemaumau lat a column rose
seventeen feet and the great central
crags in the pit almost as much, so that
at the encl of the week more than 30
feet of the crags n'as exposecl to view
across the edge of the pit as seen from
Volcano House. The rapirl rising is
closely comparable to what happened in
the first n'eeks of 1917 ancl may be ex-
pectecl to come to an enil soon ancl be
f ollowecl by subsitlence bef ore the
l{arch equinox. The great blach crags
jutting up above llalemaurnau procluce
r.ery rnuch the same effect as in Janu-
aly, 1917. The history of the year just
errtled is quite accorclant with what
lt oukl be expectetl if one imagines the
Nlauna Loa column, after its clischarge
of J.916, to have lisen in the Kilauea
pit close to its brim ancl there main-
tainecl an equilibrium except for the
effects of earth warpings attributable
to titlal stresses. Thus we hacl rising
in the 1916-17 winter, sinking in the
early spring, rising in the early sum-
rner, a lower level thereafter and pro-
nouncetl rising again for the 1917-18
lvinter. f n October, 1917, there was
sorre sort of a subterranean crisis fol-
lowing the equinox whereby the ground
exhiliitetl astolishing tiltings anrl there

rrrel'e local earthquakes. Thereafter
with the rising lava these exceptional
movements who11y ceased and local
earttrquakes have recently been at a
minimum. The great earthquakes which
r,r-reckecl the city of Guatemala on Sat-
urilay, December 29, were clearly re,
corcled on the seismographs oi the
Whitney Laboratory.
. On the morning of Srtur,ley, Dccem.
her 29, the lava-irke rose lo ilre ievol
of lhe innel bench an,l built soattcl
domes on both si,les of the souiheest
cove, a,t the east gulch, the east cove
ancl the central cove. The inner bench
was widened to a maximum of 20 feet
at the point protrucling from the south-
east crag antl against the east island at
the east cove. Elsewhere this bench
was from fve to ten feet witle. At the
east gulch two inner benches wcre builr,
rospectively six ancl fifteen feet above
the Jake, the upper one fuming and sul-
phur-stained. At 2 p. m. the lakc hatl
subsiileil five feet anil rn'as activelv
fountainirg in the southeast cove" At
I p.--. there was vigorous fountaining
in the southsrest arm antl southwes-t
cove. Looking from the south sta-
tion it was eviclent that the south
face of the central crag mass wa,s
scaling away rapiilly as it rose with
overhang to the south. From the south-
west station it became evident tha.t this
rising of the western extension of the
ceniral crag mass wls again sbuttint
off the southwest arm by rliveloping two
britlges of crust, leaving the southwest
cove an isolated pond. At 4 p. m. the
streaming was to the southeast and
north, cracking antl foundering of the
crusts were going on and there was
much splashing in the grottoes with
rumbling noises, especially on the wost
sicle of the southeast cove. There was
much marginal o-'^thang due to tem-
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three feet above the lake n'ith glow
ancl hanging stalactites, but after 6 p.
m. this was filled by the rising fluid.
Above the lahe at the east gulch a
glo'wing clack ernittecl flames. Central
fountains broke out in the middle re-
gion ancl in the southeast arm, and
overwhelmecl the crust slowly eastward.
At the northeastern corner of the south-
west cove a glowing cavern lecl uniler
the central valley. Fragments of the
southeastern bench occasionally collaps-
ed. Only three benches now showecl in
the profie of the southeast crag. There
was glow from the north rampart and
the fumes in general were heavy.

At 11 a. m. oD Monalay, December 31,
1917, the lahe was higher, the fumes
were much thinner, there were central
fountains and the crusts were thinner
with more rapial streaming. At 4:30
p. m, pronounced. rising was in eviclence
*'ith spatter building and much Pele's
Lc ir floating up witb the puffing gascs
:rt thc border grottoes. There were five
or six of these, the streaming to the
southeast was slow, a large ilome harl
been built at the east cove ancl there
'rl'as a large glowing opening at the east
gulch. Central fountains were continu-
ous. The southwest pond was now com.
pletely shut off anci itself crustetl over.
Twenty feet to the southeast of it on
the floor, above the line of the south
tunnel, there was a blowing anil spurt-
ing aperture, noisily buililing a cone.
During a break-up of the pond crust
with violent escape of gas and border
fountains, it was evident that the gas
pressure beneath was relieved ancl the
tunnel vent ceaseil pumng. During the
breah-up the streaming was rapicl from
the bridge of crust on the southwest
channel siile eastwarcl across the pond,
ancl at the same time there was inrush
under this briclge on the iake sicle,
showing that there was still an open
arch beneath. As soon as the crust re-
formerl the tunnel vent resumed puffing,
the crust on thc ponal heavirg in sym-
pathy. The west cone appeared hot
but was not obviously glowing or hiss-
ing. A sulphur patch back from the
high rim of Halemaumau south-south-
west, which a few months ago had been
fresh, r'ra,s now clearl ancl white again.

A spatter ilome was builcling on the
west sitle bf the southeast cove. The
tlorne at the east gulch was spurting.

porary subsiclence. The inner bench
w-as about six feet below the rarnpart
bouncling the south valley at the south-
east cove. Occasional migratory central
fountains would form ancl most of the
lake was coverecl with crusts of medium
thickness separateil by bright lines.
Glowing ori{ices were seen above the
shore cones at the east gulch and west
of the southeast cove. Fumes in gen-
eral were rather tlense, At 5 p. m. a
line of traveling fountains formed. frorn
the center of the southeast arm to the
shore of the southeast crag and migrat-
ecl eastwartl. This patch was followed
in its progress by more rapid surfa,ce
strearning from the ehannel eastwarcl.
The central fountains in general exhi-
bited. high gas pressure ancl spraying.
A group of them in the mickile region
were in continuous effervescence. At
5:15 p. m. rising was resumed with
much hissing from under borcler crusts,

Measurement on December 29 made
the depression of the lake 78 feet below
the southeast rim and the elevation of
the east summit of the central crag 7
feet above the level of the rim of the
pit, v'hile the summit of the east island
stood 2 feet a.bove the rim level. These
results showeil that in eight days the
lahe hail risen 14 feet, while the central
crag was unchangecl and the east islancl
crag had risen only 2 feet. trrrom this
time on, hon'ever, the crags rose rapid-
ly.

On December 30 at 5 p. m. the lake
was about 10 feet below the innei'
bench at the southeast point. There
were quiet spells follon'ecl by occasional
breakings up of the crust. At frst
tliere s'as a rim of overhang two to



At 5:ll0 p. m. the southeast arm and
central region were crustecl over, but
there was open streaming from a point
opposite the east gulch towarrl the east
and to the inner encl of the southeast
cove. There was also a surface streanr
into the central cor.'e. The lake was
low two feet below the inner bench.

On January 1, 1918, at 7:30 p. m., the
lalie appearecl about 10 feet below the
inner bench, mostly crusted over, with
sone activity in the north arm ancl
bortler fountains at the east gulch ancl
southeast cove. No rock f alls were
h earcl.

The clags, by measurement from the
Observatory, began their pronounced
lising Decernber 31 ancl increased their
rate of rising from January 2 to Janu-
ary 4, the east island gaining on the
central cra,g.

On January 3 at 10:30 a. m. the effect
of the rising movement of the bench
rnagma was inspected on the inner'
northeast floor where a rnost astonish-
ing change of slope was revealed. The
upwaril push of the miiLtlle portion of
the stiff lava column which forms the
lake bottom had lifteil the east, north-
east ancl northwest ledges boclily so as
to incline them towards the peripheral
wall of Halemaumau at angles near
40 clegrees. The east lerlge was now
higher than the southeast sheif. This
restores conditions similar to May of
1917. The crevasses northeast have
largely closed anil incleecl pressure
riilges have in part replacerl them. The
recently formed floor margin of the
lorth cove lias risen anal been crushetl
between the risi.ng crags east and west
of it. On this day the inner bench was
four feet high east and southeast, two
f eet high at the southwest poncl anrl
northwest cove and one foot high to-
warcls the northeast. The northeast
cor-e valley ll'as floored with fresh lava
ancl the northwest cove was a narrow
intlentation in a witle floor area. The
crusterl southwest pond was heaving
a,nrl the tunnel vent to the southeast of
it was hissing continuously and harshly
from a network 6f openings which glow-
erl, flamerl and showed. sulphur stain.

That the crags were in motion was
shown bv the fall of rocks from time to
tinre, esiecially towartls the northeast
ancl east. The central crag hacl lost its
high east turret ancl become a jaggecl
straight-topped riilge.

The lake n'as rising and crusted ovet'
with noisy central fountains near the
west base of the east islanil crag mass.
There were occasional heavy bombartl-
ments at the coves, especially at the
north cove. Occasionally general break-
ing-up of the crust tooh place, there
were blowing grotto fountains on the
west sicle of the southeast cove ancl
sometimes at the east eove antl east
gulch. There were spatter domes at the
east, northwest, central ancl north cove.
Streaming appealed to be outward from
tlre northq'est and southn'est coves.

On Fridav, Jaluary 4, the rising
reachecl a culmination of overflow
whereby the southwest ponii, rrow par-
tialiy shut off from the main lake, floocl-
eil the entire south valley from the west
cone to the rampart of the southeast
cove. The lake at this time was only
60 feet below the rim. So voluminous
was the overflow filling of the south rle-
pression that it poolecl, crusted ali,l
then the crust craehed up ancl founder-
ed, learring wjtle smooth surfaces with
little trace of the original f egtoerne.i
skins. All of thjs suggesterl the-t thc
January rise of 1917 w'as repeatirrg it-
self.

During the week ending at 2 p. m.
January 4, 1918, the seismographs of
the Whitney Laboratory have register-
ed no local earthquakes, but two telt:se-
isms, or distant great shocks, were I'e-
corded on Saturday, December 29. At
least one of these originatecl in Guate-
mala, ancl probably toth of thenr. The
first shock began at 7:1i a. nr. H;ivraii-
an time, or about 12:15 p. m. Guatti-
mala time. Its first prelirnilary phase
occupiecl 7 min. 40 sec., cor;esporitling
to :r great circle distance frorn llarT'ari
of 6070 kilometers-a close approxima-
ti.on to the ilistance of GLlaiorrrzr]s. The
seconcl antl greater shock leachecl t}e
Observatory at 12:50 p. rn. l[. S. '1. cr'
approximately 5:20 p. m. Guatelnala
time and wrote its recorcl for about liO
minutes. The preliminary phase inili-
cateil an original approximately distant
about 6400 kilometers, which is near
enough for the Guatemala center. The
great circle clistance from Honolulu to
Guatemala, city is approximatelv 1i945
miles or 6365 kilometers. The ffrst pre-
Iimirary wave front sent through th,l
earth from Guatemala shoulcl travel at
a rate to reach Hawaii in about ninc
minutes. This woulcl make the actual



earthqu.alies in Guaternala 12:04 p. m.
and 5:11 p. m. Guaternala time. - The
r,vriter has not yet seen reported the
hours of the shocks which finallv lqreck-
etl the city,

Microseismic movement iluring the
week has cly'indletl to nearly normal,
antl there has been nothing unusual ii
the motion of volcanic vibiation. Tilt-
iug to the norlh atrd east, of no great
amourt, took plare during the recert
sharp rise of the lava in Halemaumau.

January 12, 1918.
, ^D-uring the week encling'January 11,
t918, the repid rising of the Halemau-
rrrau lava column has-continued, and re-
newecl activity at the olcl west and
northwest cones above floor cracks is in-
teresting confirmation of the view that
those places are permanent conduit
wells of much importance in the me-
clrrrrisrrr of the rising lava, although
thcy remain crusted over anJ obscul'e
for months at a time, There has been
a change in tire haliit of the lava lahe
si:rce the solstiee, with increased speecl
of. streaming to the south sinkh-oles,
thirrner crusts, more fountaining, rela-
tively sutlclen overflows alternating with
sharp risings of the crag mrsses an,l in-
clcased gas pt.essure at the western
con(luits, buil,linq ,lriblet cones an,I
driblet Jlows from- floor cracks. Thcsc
effects suggest that the sun,s turning
point, affecting fissures untlergrounil
fi11c,1 n'ith rising rnagnra which ha,l
been under uniforrn stress cluring the
sun's - southing for three months,
brought about zr relatively sudden re-
lease of stress antl recluction of pressure
on gas-charged lava. Tncreased volumes
of gas would escape from solution gen-
erating heat and inflation in the upper
part of the lava column, but the net
effect eventually on the magma below-
rvorrld be >ubsjdcnce, Such explanetion
accounts for the paratlox of subsiclence
syrnptoms such as sinkhole cascades
couplecl lvith sharp rising. This para-
tlox was the fact at the beginning of
January both last year and now. - An
important result of this analysis, if true,
is that the observeil irnmediate effect
of an astronomical crisis on the liquitl
lava may not necessarily be the actual
rnechanical effect tlue to stress on the
lissure system. In other I'ords, measur-
erl lise anrl f a1l of iake magma antl
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bench magrna at the surfaoc is not ilre
rise ancl fall of tle main lava colurnn
deep down, and el'en the lake levels and
clag levels reach their culminatjons orr
different dates. To detertrine the criti-
ca1 times when the r.leep lava column
reaches its_ highest anrl lowest, an equa-
tion must be rrorked out whicir is bi ro
means simple

Measurenrelts on Saturtlay, Janualv
5r I918, ct noon, ma,lc the.tepressiou ot
tbe lake 6l feet Lelow the e-ast rim o[
the pit while both the east islancl crag
and the centreI cra{ s1oo,l l7 feet abovi
the larel of the rim. ln ser.en davs the
lake hail risen 17 f eet ancl the two
erags 15 feet.

Strong rising ancl overflowing was in
progress ancl fumes were thin. Th e
southeast inner bench uncler the south-
erst shelf of ,\l ay, J g I i, wrs or.erflow-
o,I contjxuously from Il a. m. to I2:10
p. nr. There s as gt.eal hert on thc rim.
and. strong gas pressure and puffing uet.e
evrdeut at tle spattel domcs of the
southeast cove. At the east gulch ahigh r'lriblet cone with stalactiles hail
been built. The inner bench was twoto .three - feet high. Streaming r.as
northwarcl in the main lake, souiieast-
u'arJ in the southeast a'.,,, ao,l u",.,lapi,l lo the lrinrrel glolto at ilrc n.cjt
sitle ol 1be sourheriI eor e. Tlre jn.
rreasc,l rrovenlerrt uprva|d Of lhc crans
p.ro,luce,l occasional -falling rocks froi,r
slopes antl cliffs facing ar,iay from the
center of the pit. There weie hot blis-
tered thin crusts at the southeast cove
3nd. l"?Yy_.potygoDal cnLsts selrarate,l
by_bright lines over the central^ region
a.ncl southeast arm, Occasional lirge
rnigratory fountains woulcl form wi?h
swarms of bubblirgs. At the southwest
pond there was rapid streaming from
west to east anil the hissing l,eni above
the tunnel extentling fromlt southeast-
uaril was Jnaintailre,l tblough lbc new
overflows there. So vvas 

" the large
smoke patch south\l'est of it.

Al l:30 p. m. rhe lake r.as genorrllv
cluste,l and high, bor.,le1 f6un-1iiins n"t
tho souiheast margin of the southrvest
pond splashe{ over into a small over_
florv anrl there rn-as heat crackling atthe hissing vent there. Tremenilous
f'oun-lainirrg was jn progress at the
soutbetsl cove tunncl glotfo witlr vorv
rapitl rrrsL inlo it as lliough it je,l to asinkholp. The margin oF tl,e su,nn,ii



pond v!-as only about two feet high. The
r.est bank of the main lake south of the
old lvest crag nass had been warpeil up
into a cliff 20 feet high. At 11:55 a. m.
the eastern summit turret of the central
clag nass, or what rvas left of it, fell
with a crash into the central valley ancl
a cloucl of red tlust shot up. At 1:45
p. m. in the southwest pontl thcre was
general breaking up aniL temporary sub-
sirlence with strong streaming frorn the
west. At 2 p. m. the north arm wa.s
quiet anil heavily crusted and the lahe
at the northwest cove was brimming
level n'ith the bank. At 2:15 p. m.
thele was general cracking and foun-
tleling over the wliole lahe rn'ith violent
fountaining anil ternporaly subsiilence
by about two feet. The break-up was
noisy ancl an overhanging bright rirn
shorverl on all sitles. The disturbance
liegan n'ith a violent fountain in the
southwcst arm. Bet$'een the large
foundering crust area lines of bubble
fountains brolie out. Aftcr the breah-
ing-up immecliate recrusting set in.

The south valley was now covered
rvith a fresh flolv extentling all the way
from the west cone to the southeast
rarnpart anrl there r,r'as a similar flow
covering the n'hole northwest shelf to
the olrt l'est crag mass. The east cove
hatl a new overflorv:lloor antl spatter
ilorne. The southeast cove on its south
and ll'e st shores hatl not overflowed,
owing probably to the rise of those
balks along lrith the cra,gs. A tlistinct
riilge extended from the west crag mass
southx'estlyaril to the west cone, The
northwest crag hail now become a steep
hog-back with upper surface inclineil
eastn'ard. The uplift of the whole cen-
tral antl northrn'estern group of crags
appears to offset the floocling of the
westeln ancl southern tlepressions. Seen
from the northwest station the east
ledge 'was nox' well above the southeast
shelf, the southeast crag was only
slightly below the edge of the pit, the
east islancl crag towered above every-
thing ant'l it vvas evident that a1l the
central peaks stoorl high above the top
of the wooden A frame at the south
station.

At 3:20 p. m. thele *s1s hsirvy falls
of roch from the central ancl southern
crags. At 3:50 p. m. overflowing was
resumerl along the inner bench f rom
the east gulch southn'arr1, builcling up

that bench ancl rliminishing the height
of the southeast shelf above. At the
southern end of this growing bench the
,southeast grotto was surmounterl by a
spatter clome and back of it ten feet
from the eclge of the lake a lava pot
eight feet in diarneter hail formed
iuhence spurts woulcl be thrown twenty
feet into the air. At 4:30 p.m., a
heavy fall of rocli into the lake from
the north inner oliff startecl prolongerl
fountaining there.

On January 6 at 2:15 p. rn. the inner
bench was eight feet above the lake,
there was activity at the central cove
anrl the southea,st arrn was crusted. At
3:30 p. rn. nearly half of the new south-
eastern inner bench collapsecl, followecl
by a simiiar collapse of the bench pro-
truding frorn the southeast crag ancl
{inally there was collapse at the south-
east tunnel entrance. A11 of these falls
matle violent fountains in the southeast
arm and cove. At 4:30 p. m. there was
much tumbling of fragnients from the
sides of the east islancl crag. By 6 p.
m. the tempora.ry subsiclence macle the
irrner bench ten feet high anil there was
active fountaining everywhere ancl
rely srrift rush of surface currents to
the southeast tunnel.

On Jan. 7 at 11:30 a. m. the lahe was
high, crusted over, antl the streaming
rvith great emission of heat from the
southeast point to the tunnel was esti-
materl to f.ow at two feet per seconrl.
The southeaqt grotto continued active
and the pot back of it was smaller. The
dorne and the bench at the east covc
harl collapserl, but there was a new
spatter grotto forming a,t the east tun-
ne1. The bench at the southeast point
was six feet high but across the stream
to the east the bank was only two feet
high showing that the southeast crag
r'vas stil1 rising. The floor of the east
gulch appeared very low as though
overflow into it were imminent. The
southwest ponil was crusted over, there
rvas bubble fountaining uncler the isth-
mus bounding it on the west antl a
fountain noise came from the tunnel at
its southeast corner. There rvas no hiss-
ing from the blor,v hole above. A large
spatter dome stoorl on the bank of the
poncl northeast antl in general its border
was from six to eight feet above the
lava within. At 11:30 a. m. rising lava
overflowed the crust on the pond from



n'e!t to east. The west cone ritlge and
west inner cliff of the lake appeareii
higher as tliough rising flom the crags.
Uncler the face of this cliff was a caver'-
nous grotto probably where the west
tunnel energes at the lake. The north-
n est cone area was rn'hitenecl, srnoky
anrl r'ery hot. At noon there were foun-
tains in the center region of the rnain
lake anrl against the north and east
sirles of the southwest poncl. There was
orrl.y sluggish inflow to the Iunne] at
the soutlieast correr o{ this pon,[' The
northn-est crag now appearetl level with
the edge of the pit.

On Tuest'lar', JanuarY 8, at 1:30 P.
m. there were twelve fountains active
in the southeast arm and the lake was
sorne ten feet below the inner bench.
The north arnr was clustetl anrl the pit
smoky. The south$'est pontl at 2:50 p_.

m. slioweil a margin 10 feet high antl
several active fountains. About this
tirne therc was a fall of rock frorn the
centla.l crag. At 6 p. m. the lake had
risen about fir'e feet and there rvas
great arlility at tho boulheast grottoes
an,t swift rushing to the lunncl lhcrc.

On January 9 at 4:30 p. m' the lakt:
rras hiEh an,l the southeast inner beneh
onlv oie foot above it, The southcast
point rn'as fir'e f eet above it. Thin
crusts coveretl the lake ancl there s'a,s
swift streaming to the southeast tunnel,
now l'.ery active. In the morning this
tunnel hacl been quiet. The east ledge
$ras rlow rnuch higher thal the south-
east shelf and this lift rvas seen to ex-
tenrl along the inner cIiff bouncling the
northeast floor on the lahe side, clear
arouncl to the northwest crag. The fume
was rather i'lense. Occasionally large
fountains broke out in the channel leatl-
ing to the southeast cove.

On January 10 at 2:30 P. m. the floor
of the east gulch n'as found to be flood-
ecl for a long ilistance in the clirection
of the east station and the southea.st
inner bench sholveil fresh overflows'
There rn'as thrr same swift streaming to
the southeast tunnel. At 2:40 p. m. a
portion of the bench at the southeast
Cove collapserl, stzr.rted many fountains
antl irnmetliately thereaf ter there was
srrbsidence of about three feet in the
southeast arm. The south.east tunlel
sprayecl and fountainecl I'iolently but
the north arm remained co\rered with
crust.

B

On January 11 at noon the inner
bench w-as seen to be built up so as to
make the southeast shelf much lower
than the r:liff above it as seen from the
south station. A new twelve-foot drib-
let cone with a sharp pointecl summit
hail been built at the northrvest cone
locality and occasional puffs were heartl
from il. Thei'e were glowing anil puff-
ing cracks at the base of the west
driblet cone ancl stea,cly hissing was
hearil in that vicinity. There were new
festooneil overflows from the northwest
cove to the base of the west shelf and
:r, long dri.blet flow hail poureil from the
northwest cone to this shelf anit then
northward along its base for 300 feet'
There were other fresh overflows frotn
the southwest pontl to the south valley
ancl the southwest ponrl harl contractecl
in sjze. The tunnel locality southeast
of it showetl glowing cracks which hiss-
er1, and sulphur stain. The west cone
riiige antl all the crags continued to rise.
Nciv crevasses had forrned between the
west and northrvest cones anrl a great
open crack exteurlerl northward frorn
the latter along the western base of the
olcl west crag mass.

The inner bench of the iake in gen-
eral was about f our f eet high antl
arouncl the southwest pond six feet high
inclutling a consitlerable rampart.
Cracl<ing snd foundering was in prog-
ress at ihe north cove, polygonal skins
moveai s'ith a rapicl current in the
southeast arm, there v'as swift rush to
the southeast tunnel, dome grottoes rose
above the coves antl indiviclual rocks
were falling on the sicles away from the
lahe of the several crags antl letlges.
This all showecl that rapirl upwaril
movement was in progress. The noise
of central fountains was continuous'
There were solfzitaric smoking areas
southwest of the souths'est pond and
south of the northwest cone. Smoke
also rose from the floor opposite the
northwest cove indicating the presence
of the olil tunnel below connecting that
cove with the northrtest cone concluit.
There was also alense smoke from the
central steeple ancl the north smoking
crag. The east islanil crag now appeqr-
ecl iinquestionably the highest object il
the pit, antl th6 east ledge appeq'recl
nea,rlv level rtrith the east station' The
curre"nt was now out of the north arm
into the southeast arm ancl occasional



fountains in the latter would nriglate
around the southeast point anrl expencl
thcmselr'es against the south sitle of the
southeast crag with swirlilg antl very
s$.ift currerrts.

lleasulements on this c1ay, Triilay,
January 11, 1918, at 1 p. m., rrraile tho
,lcr,ression of thc lelic 5i leet below
tlrl sorrl.heasl e'lge ol'Halcl,rrulnru and
the bench of Iast overflolv two f eet
higher. Tire east islancl crag r\ras now
above the lin of the pit 30 feet' the
central crag 2E feet anrl. the southeast
cr:r.g 2 feet. The east ledge was below
the rim 7 feet. These fgures intlicatecl
that the iake hail lisen in six tlays 6

feet, thc east island crag 13 feet ancl
the central crag 11. feet. The crags hacl
thus rnaintaincrl their rapid rate of ris-
ing but the lake harl slowecl down.
Since l)ecember 21, that js in three
rveeks, the soutbcast crag hatl risen 25
fcet anrl the east ledge 31 feet.

.ll the Whitney Laboratorv of Seis-
rnology for the wech encling at 2 p. m.
January 11, 1918, two sma1l loeal earth-
qrrakc slrocks lronr origins not vcry
riear Kilnuea were regisi,ere,l rbout 4:50
1r. m. January 5, and about 3:02 a. m.
.Tanuary 7. Ilicroseismic motion in'
cleaserl cluring the weeh anrl volcanic
r-ibratjon remainetl slight, incre:rsing a
little. Tilt strong to the north and
stronger to thc cast reachetl a maxjrnum
January 8-10 anrl cleclinecl on the l1th'

1nass. The bench magma fills the pit
florn side to sirle, malies the bottorn of
the shallow lake, and occupies a much
greater area v/ithin the pit walls than
the lahe. In the mirlclle of the great
central crag there is one peak which
has repeateclly risen, toppled southward
ancl fallen. This appears to be the top
of a rising pencil of the bench magma,
Iike the Pelee spine in Martinique, less
viscous than the shells arouncl it, and
so rising faster. Probably these shells
are concentlic, rising least near the
outer walls, or even there subsitling in
part. The bottom of the northeast val-
ley is again far below l,he level of thc
lake, just as it was in May, 1917.

At 12:15 p. m. on Saturday, Janu-
ary 12, the inner bench southeast was
three feet above the lahe, the streaming
was rapicl arountl the benit to the south-
east tunnel but the central region was
quiet. At 2:30 there were eight traveling
fountairs migrating torvaril the tunnel
lvhcre there was violent effervescence
with rumbling. At 4:15 p. m. a block
frorn the southeast crag fell into the
lake antl startetl great activity in tho
southeast arm. At 6:30 the lake had
risen level with the east gulch bench.

On January 13 at 1.:45 p. m. looking
from the northwest the lake magma of
the north arm was seen to be ten feet
below the northwest floor, the north
alm was quie t ancl crustecl over anrl
smol<e in that regi.on s'as thick. Look-
ing from the north the east islantl crag
out in the center of the pit appearerl
fuLly 30 feet higher than the north in-
ner cliff and the northlvest crag was
also somewhat higher than this cliff. At
2:30 p. m. the maximum activity as
usual was in the southeast cove with
sx'ift streaming tolvaril the tunnel
there. At 3 p. m. a heavy slide of rocks
fetl from the east summit of the cen-
tral crag n'ith much noise. At this
time the southwest pond was crusted
over ancl quiet.

On January 14 at 12:30 p. m. the lahe
r.as about ten feet below the inner
bench and the latter along the east is-
lancl shore shorit'ed horizontal spatter
lines below antl a lurnpy rampart above.
A large clome had been built on the
south side of the central cove. There
was strong rush to the southezrst tunnel
but elsewhere the lahe was quiet. The
northn'est cove recently obliteratecl

January 19' 1918.
During the wcek eniling lritlay, Jan-

taly 18f-101.8, the larra column of }Iale-
mariniau has cortinuetl to rise, the lake
averaging one antl a half feet per day
and the irags two feet per c1ay. The
east floor, rn'here so many people de-
s'.cn([c,l ,luring th0 sumnlcr, is low a

rnighty crag upheavecl above the edge
of the pit quite like the east crag -of a

)'ear ag;, and blocking the view of the
lake. The rising of the week has pro-
ceerlcrl by alternations of inflation of
the lal<es and rapid liftings of the
(.r'ilgs. the latler. as before, rising more
than thc lake. The overflowings of the
latter are small antl insignificant in
comparison to the bulk of new sP-lce
occupied by thc whole mass. Vast
swellings-up of tire bench magma un'
tler the floors, causing intumescence and
gaping crevasses, intlicate hon' large a

liart of the rise is due to this heavy



through extension of the northwest
flool rvhich probably arched ovel it, lvas
f ound on this day to have collapser-l
open again to a s'jcle ani[ tleep cove
which grcatly ruiileneil the north arm
of tlie la,ke. fn the middle of the corre
r pilc of crusts made a.n jslaltl. At its
west shore the flool rvas swollen up ancl
cracked, Such sv'e1ling was very con-
spicuous in the region lvhic,h may now
be called the lr,'est cone ri.rlge, an area
of inturnescence extentling flom the
s'est cone to the west crag mass. IIere
the rising hacl been so rapicl that the
west cone s'as now level with the wcst
shelf ancl the area arounrl it was crach-
etl anc'l n'hitenerl. The west antl north-
u,est cones nere glon'ing anc{ hissing
and tr-o sn:Laller cones had been built in
line ncxt south of tire latter. The north
cole spattcr rlome htrd an open glon-ing
gash ol its surnmit. The west bench of
tlre east island lrass rvas deeply cle'
r-assetl. The high crag of this mass is
an upright s1ab, thin in the southwest-
northeast tlirection anil vely wicle at
right angles to this. The northeast floor
had now become a tablc crag fully 1100
feet long inclucling the east lerlge, thc
northeast peak and the north smoke
crag, all of these now level with the
erlge of Ha,lem.aumau. The southwest
pontl harl r1iminisher'l in size ancl the
tulne] southeast of it was nolv sur'
rurounteil r'r'ith an open raggetl pot glow-
ing rvithin a half'clome of spatter and
stalactites built above it, There werc
no fresh overflolvs, the strong rising
being confinecl to the crags,

On January 15 the crags rncre so high
bhat practically all of them wcre visi-
ble rl-hen seen thlough a telescope frorl
lhe Observatoly. Tiris incluilecl Iong
stletches of the east lerlge, the north
srloke cliff and pinlacles of the north-
east peak. The fume lvas very thin.
At 2:30 p. rn. the southeast or-erflow
liench s'as one foot above the lake
l'hich r.as quiet with very tlisagleeable
sulphurous fumes arising from the
southeast grotto. At 3:45 p. rn. the
lal<e 'w'as flush n'ith the bench ancl there
was much fountaini:rg at the base of
the southeast crag. There were also
central fountains in the southea,st arrn.

Orr Janualy 16 at 2:30 p. m. the south-
east inrrel bench was three feet high,
the southeast cove rras active ant'l there
were fourrtains in the southeast arm,
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Thc contirued lifting of the east crag
rrass hatl untlermi4etl the new shore
bcnch at the east co\:e so that it hail
completely collapsecl alorrg with the
spatter clorne at the east tullel. There
hatl also been falls of bench natter at
the southeast tunnel. From the south it
rvas seer that simjiar collapsing harl
taken place at thc pot over the tunnel
atljacent to the southwest pond on its
southeast side aniL there was now a
glowing cavity there some ten feet in
diameter. At 5:10 p. m. a Portion of
the southeast cove bench fell in anil the
lake n'as brimming. At 5:20 it over-
florvecl the bencir from the east gulch
southwarcl,

On January 77 at 2:I5 P. m. thc
";reat activity at the southeast tunuel
had oeased auil thc lake was high at
the new bonch level. There was much
activity in the cerrtlal cove anil in a
nen'glotto south of the central channel'
Some very large boulders fell from the
central crag which was continually
scaiing off, this inclicating motion there.
A grotto urrder the southeast crag sras
boiling vigorously arrd spurting. !'rom
the southwcst station at 2:45 p. m. the
southwest ponil was seen to be crusteil
but the tunnel grotto lvas puffing with
great activitv. At 3 p. m. thc ponil
subsitleii a few feet anil fountains bro]ie
out there. Looking northn'ard the lahe
was seen to be very quiet except in the
north cove grotto. I)erse srnoke rose
from the bench southrvest of the south-
'w-est ponr'1.

Xfcasurements on ]'riday, January 18,
1918, at 11. a. rn., detenninerl the r-'lepres-
sion of thc lake to bc 47 feet belorv the
lim of llalemaumau. The east ledge
$ras now 8 fect above the rim, the east
islancl 43 feet anrl the central crag 40
feet above the rim. In seven days the
lake had riserr 10 feet, the central crag
12 feet, the east island crag 13 feef ancl
the east lei1ge 1.5 feet. The leclges harl
thus moverl rnuch fastel than the lake
anrl the maximum rising N'as unrler the
great northeast floor area.

On this tlay the colspiouous fezrtule
rvas the east lec'lge rvhich hatl so risen
that the whole rlepression unt[er the
llj9.tr bench rvas cut off from the view
of the southeast station rn'hile from the
east statjon this ledge cut off the view
of the lake except through the east
gukrh. This gulch had become a deep



canyon lleading to the V-shaped valley
which now extencls along nearly a half
of the circumference of the pit at the
base of the walls on the northeast,
What hacl been the floor there was now
tiltetl up at 35', the great northeast
crevasses were closerl by the back pres-
sure antl this northeast letlge rluplicates
the 1894 lerlge on a much greater scale.

In like manner the southern area hail
been lif terl bodily antl even the nelv
south valley flows were tiltetl south-
'r'vart[ and swo]len up aiong great north-
south crevasses which gape open frorn
a point unrler the south station across
the bach of the south crag ancl up to
the central crag. This area is thus
swollen up along a north south axis,
Sirnilar srn'elling had continueil at the
west cone riclge, the general surface of
which was now level with the floor of
the west shelf ancl both the west anrl
northrn'est cones were nolv- above that
level, A line of pressure ritlge extend-
er'l eastwarrl from the rn'est eone. Two
new tlriblet peaks hacl formecl on the
north sitle of the northwest cone. The
shores of the southwest ponrl ancl south-
east cove had both been lifterl. This
lifting of the southn'est ponrl basin
along with the acljacent central crag is
a relation precisely like what the north-
west poncl was to the $rest crag mass of
November and later, 1916. The pheno-
menon sholl's that the conrluit ancl sink-
hole wells are themselves warpecl, lift-
erl or alepressed with the movement of
the bench magma. The bench at the
southeast point was upraisecl and there
were now three benches in the profrle
of the southeast crag above the actual
lahe rim which at the time was about
two f eet high. Another eviclence of
nes' swelling appearer'l across the east
island mass along a southeast northwest
axis, the broken bench on the east cove
sicle being upraiserl in the miildle with
the two pieces tilted respectively north-
ea,st and southwest. The sirores of the
central region of the lake lvere now a
eomplex of benches lifted to various
heights. The east summit of the cen-
tral crag mass showecl a new proturber-
ance toppling southlsald antl avalanches
fell from its summit. Tt appeared reatly
to fall at any moment. This was at pre-
cisely the same point where similar
peaks fell twice a few weeks ago. It
has been replaced in the meantime, al-

though the west summit immecliately
atljacent has remained unchanged.

On this clay the southwest poncl was
crusted over, but there s'as a break-up
anrl temporary subsidence of a few feet
at noon. There was a similar breaking-
up in the main iake. The tunnel heap
southeast of the southwest pond no
longer showerl an open pot anil the pla,ce
$'as quiet except for sorne hissing. Tho
southeast cove $ias rather quiet, the
southeast dome grotto high, glowing
an,l hissing. an,i tbcre was vigorous
streaming antl fountaining in the south-
east arm. Rocks were slidi.ng at the
east gulch. There was an active grotto
at the enrl of the west arm, probably at
the tunnel unrler the pressure ridge
which heaiis towarcl the west cone,
Streaming was northeastward from the
west arm and northwartl in the main
lake.

In ttre Whitney Laboratory for the
s'eeh eniling at 2 p. m. Friday, January
,18, 1918, three small local earthquakes
have been registeretl all apparently of
origin near the volca.no. Two were ou
January 13 at 1:17 p. m. ancl 1:36 p.
m., anrl the other, felt in Volcano House
district, happened on the 17th at 3:18
a, m. There r\''as a vague teleseism inili-
catecl at 7:07 a, m. on the. 14th, the
phases maskeii by microseisms. Micro-
seisms have inereasecl iluring the week,
volca.nic vibration has been normal.
East tilt, which was l,ery strong last
week, has decreased but tilt to the
routh has .become very strong.

JanuarY 26' 1918.
During the week ending January 25,

1918, the recent excessive rise of the
Iava culminatetl January 24, the lake
reaching its limit with overflows the
clay before. On the 25th subsidence set
in, the lake sank over twenty feet, there
were profouncl changes in the crags, the
great east island. tower crumblecl into
the center of the lake, new islets ancl
coves arose in the northern region ancl
the crags generally settlecl to lower
levels. The change was heralclecl in arl-
vance by whirlpool action anil increased
streaming and fountaining towa.rcls the
southeast. A11 of this checks perfectly
with what was to be expectecl when the
solstice effect of sharp rising had ex-
pende<l itseif ancl the reverse movement
begins on approach to the equinox. It



will bc re nembereal that just such a
cliange came at the entl of January last
ycar and it is lernarhable liow closell'
r,.(.or,lant irr loYel tlre ar erage maxi
nurn height has been, as reacheil by the
liquitl lava in the pit J anuary, 1.910;
Januar,v, 1912; January, 1917; I\[aY,
1917, and January, 1918. All of these
were just bcfore or just after the sols-
tice. The maximum height antl volurne
of the visible bench nagma, howet'et,
l,as increasetl greatly antl progressively
n'ith tlie last three of these culmina'
tions, so that the mightv crags no$'
liftect high above the rim of Halemau-
mau surpass anything of the kincl seen
here for over thirty years,

On Saturday, January 19, 1918, at 3

p. rn., the inner bench lvas about 10 fcet
abor-e the licluirl lava antl this may have
beerr largely by rise of tlie bench mag-
m:r, for the rarnpart material at th.:
southeast cor-e had fa11en leaving ver-
tical rvalts an('l a similar effect was ob-
servetl in the southwest poncl. This was
rro longer a separate pontl for the col-
lapse hail again openetl the channcl con-
lerting s'ith the main lake. Streaning
was slow ald. the north arrn vyas quiet
ant[ crusterl over.

On January 20, at 1 p. rn., the lake
r.as heavil)' crusted antl unchangetl in
apparent rlepression. The south bench
rras srnoking heavily. At 1:30 p. m. a
pronounced collapse was seen to havc
taken place in the southeast cove cle-
veloping a new grotto antl another
fountairrilg ca\iern tvas noisily active
under the southeast crag. Inspection of
the lrigh cast islanrl tower flom the
southeast shon'ed that rnuch of the sum-
rrrit region on the sicle toward the cen-
tei of the lahe hacl fallen away, greatly
changing its profile. During the after-
noon the lake tvas quiet but in the errcn-
i.g strong rising and increasetl ga.s

plessule appearecl anil at 6:30 p. m. the
iurface of the tahe was flush w'ith tlle
southeast bench. At 7 p. *. the lake
or.erllorveil at the east gulch.

On the mornilg of X{ont1ay, Januar,r'
21, from 9:30 otcloch on the lake began
a succession of porverful overflorvs
$.hich r.ere destined to tecur at inter'
lals during three days. The overflot's
on this rnorning were tlomin antly
through the east gulch into the great
northeast valley, but thcre rvere others
from the southlvest 1ionr1 into the south
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r..alley. It n'as evident also that therer
harl been fresh flows recently from the
northn'est cove, maliing a nerv area of
i'oole.l lrr a rt hiclr ba,l cr:tcked atr,l
foun,lere,l exien,ling frorn thc nollL-
west crag along the base of the west
shelf to near the northwest cone. Siilce
that overflow the whole northwest floor
had liserr arrl tilterl u'estward so as to
rnaiie a ncn- cliff over the lake. Tho
rvest floor clcar across the pit from the
*.est cone ritlge northwartl was t]rus
another ulit tilterl away from the cen-
ter by being swollen up from belotv.
The west shelf above this floor was now
1ow, tlie w-est coue was hissing and the
great erevasse on the east sicle of the
low of northrvest dliblct cones lvas {ill-
ecl rvith actir-e lava nraking ar elongate
poniI rvhich exhibitecl a splas]rir.rg grotto
fivc or slx fcet below the base of the
northrvest cones. The latter stootI on
tire $-estern lip of the chasm This new
appearance of a rvestern pond reafrrrns
the persistencc there of a conduit well.

The great spectacle of this tlay was
the ton'ent pouling like zr mountain
brook of liquid fire through the east
gulch from 9:lJ0 a. m. to 1:lJ0 p. tn. corl-
tinuously. 'Ihe floocl moved as a rill
$orne 300 feet anrl then poolecl for a
Iength of 600 feet or mole uncler the
'I 894 bench. The torrent was from fve
to ten feet wit'lc, hemmed in by a con'
gealerl strip ol each side anrl rnovetl at
a rate estitnatetl at ten miles per hour
frorn the progress of cmsts floating
clown the currcnt. The untler-rush be-
rreath the surface rnay have been some-
rvhat f aster. The torrent seemecl to
erode its becl of bowltlers, for the slope
9f rocks on the east leclge sitle r4'as corr-
lirrurlly slil,f ing so thal on one oceasion
a tunblc rlarnrned the stream antl made
a terrrporary cascatle.

There rvcre six or rnore great foun-
taining areas in the lal<e, notably on
the nolth, 1\'est, northeast, southeast
artl at the northwest anrl southwest
pontls. The southeast shelf stooil only
about four feet above the lake with a
great fountain splashing over it as on
X[ay 31 last. The resemblance to the
XIay culmination was retrarlrable in
other respccts, such as the revival of
thc western cones, the fornration aritl
filling of the great northeastern valley
ar,,l ihe uplill of the erst le,lge. Orr
t his rrrorning ihc inner Lcnclt ot erllowed



at the east cove an(l there n'ere other
flol.s at the northeast antl celtral eoves,
the floor-l at the latter filling the ilepres-
sion u-est of the southeast crag. The
floorls fillerl cre\aasses about the southern
ruilrgin of the southeast eove and new
chasns fillerl w-ith lar-a appeared in the
ililectiorr of thc south tunnel. The
southeast crag had been tilting north-
s.arrl anrl showetl a fresh brokcn wall
anrl talus on that siile. The core of the
ccltral clag again stoorl out as a turret
leaily to fall southward antl the stceple
east of it exhibitetl once more a sharp
neerlle-lil<e summit n'hile its south face
l,as rer1, srnooth antl perhaps stri:rtecl.
Rochs wcle turnbling irrto the north pit
anrl other falls jnclicated instability ancl
rurotion irr the crags ahvays away from
the central region.

The flooil into tle noltheast valley
prorluced only carbon orlors above' This
iloorl dirl not corrtinue long into the af-
tcrnoon anrl the pool there n'as not deep
lilie the one of XIa"v 31, 1917, but rvas
lather a lery long pahochoe flow I'ith
festoonetl upper surface and toes per-
colating thc bor.llers.

]Ieasirernents on Jarurary 21 a't noon
rlctermined the lake rleptession to be
.10 feet, ancl the eler-ation of the ser-elal
pcaks abovc the rirn of Ilalcrnaumau to
be as follows: trlast islanr.l crag 40 feet,
ccntral crag i:i8 feet, rorth smolie o1iff
I1 feet and east lerlge ti fect. In thlee
days the lake hatl risen 7 feet, the east
islanrl crag harl lost i3 feet, the central
crag hatl lost 2 feet alrl the east Jetlgc
rvas unchangerl.

On January 22 at 3 p. m. the lalie was
tlush v'ith the bench southeast. At 3:45
p. m. slorv overflow of the belch began
rn,l L,} -l o', 1o,'li tlrc flow $ as Vigototts,
pouring into the east gulch. At 4:30
ihe flobcl rvas level lvith the southcast
shelf anrl in places overflowetl it. At
11 p. m. thele were extensive overflows.
Thioughout all of this, hox'evcr' the
filling of the northeast r-alley I'as only
noilerate, the upper surface of the flow
there rcrnaining ropy and festoonecl and
at lo time dirt the pool becorne tleep
enough to cla.ck and fouricler as in }fav
last. The 1894 bench rernainccl high
abor.e tire new fillirg and clacks in the
tatter indicaterl that the boltom of the
lalley subsidcrl somer'hat after the
flos.s cooled.

On \Veclnesday, January 23, at noon,

the lake stood two feet below its new
southeastern ritn, The southeast shalf
r\ras nearly conrpletely buried untler
fresh flows ancl the rrew bench from
lal<e to c]iff n'as twice as wide as the
southeast shelf had been' The florn'harl
pourerl along the base of the wall south'
ward to a point uncler the south station'
g16a' persisteil in the cracks of the
fresh flows. The clepth of the northeast
valle-v appearetl unchangecl. The south'
east cor.ie n'as N'itler ancl longer antl
south of it rvas a great upliftetl turnble
whirrh restrainerl the cove from oYer"
0orri ng i n tlrat di rcetiol.

Thelahe rvas 22 feet below the south-
east station. At 1:30 P. m. overflows
began at the east gulch, southeast lerlge,
arouncl the base of the olcl west crag
rnass antl plobably frorn the southwest
I'ou,l c lso. TIro llow through the oast
gule[ 11 "s noL prolonge,l but the floo,l'
ing southnarcl rvas considerable. Back
of the rampart at the central cove $ras
a tleprcssion much belorv lake level
lr.]rich eventually receiverl flows.

The southrvest channel rvas open antl
when the circuit of the pit $'as maile
fresh flows were founcl on the floor ex-
tenrling southlr-alil from the southrvest
tron,l. A llat-topp0'l islcl sloo'l in tho
nortllwest coVe. Thc \\esl cono La,l gir-
en vent to a consiclerable florv south-
rvalcl but the lava iri the northwest
chasm pond was quiet. The activity in
the r:nain lake showed high gas pressure'
ballooning skins ancl flames, occasional
great celtral fountains ancl flr'e or six
grotto fountains.-The crags rvere higher than ever antl
all of them abor-e the eilge of the pit
cxcept the olil western crag mass. A
great turret hung out rcady to fall from
i.he southern sirle of the summit of the
central crag. As seen from the north
the nor:thrqest crag and north smolte
clag appeared much alihe rn'ith. a notch
between them.

At I p. m. a su,lden subsitlPnce jn
the soulheast fove ,le\ elofcd a slan,ling
rapi,:l at its nari'orving entrance channel
antl a, whirlpool was proclucecl on the
north sicle of tbjs rapid rtlrich createtl
a marvelous tlisplay for ten minutes.

Seen from Uwekahuna bluff at 8 p.
m. the pit r\ras an extraor(linaly specta-
cle, the crags outlinecl by the illumined
fumes ancl the main lake in full r'iew
n'ith streaming from the southirest arm
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to the southeast arm and a fountain
against the western base of the east is'
land crag. Glow coull be seen at tv/o
places ncat the wcstern cones.. On this
rlay the fountain:ing noises coultl be
heartl, and the splash of the fountains
seen, even from \rolcano House.

On January 24 at 3 p. m, there rn'ere
fountains in the north arm, the south-
*.est arm *'as crusted, fumes rve"e thin
and the inner bench northeast was
about 5 feet high. There was fountain-
ing at the n'est atrtl southwest tunnels.
At 3:ll0 p. m. the southeast arln was
crustetl arrtl rising sloirly, the southeast
grotto showerl a flaming pot above ancl
there was active fountainirrg unrler the
southeast crag.

Frorn 4 to 5 p. rn. the lake \\'as 5 feet
be{ow the nerv sout}reast bench, there
u'as streaming to the southeast tunnel,
occasional migratory central fountains
fomed alrl strcarning in the main lake
nas fron the south antl the north, thc
trvo currents meeting :r.t lines of foun-
taining vrest of the east islanil mass.
The southeastwarcl streaming in the
southeast arm occasionally became
mashetl by crusting. During temporaly
subsitlences wide overhanging margins
tu,-o to three feet high revealeil stalac-
tites and glowing walls. Rocks rn'ere
moving in the east gulch ancl on the
northwest side of the northwest crag.
The pond back of the central cove oc'
casionally broke up with cracking and
f ounrlering anrl there was revealed a
narrow channel lea<1ing to this pond on
the west side of the southeast cove.

This time w-as the climax of swelling
upu'arc1 of thc orags. On thjs tlay the
rorth and northwest crags lose mor:e
than the others antl the southeast crag
hacl tilteil over northrvaril, its tip had
fallen off, the southeast point rvas tilt-
eil up 8 or 10 f eet above the lake.
There lvas a fresh flow along the south-
east bench and through a gap in the up-
liftecl area under the south station,
pouling thence westward the s'hole
length of the south valley to join other
festoonetl flo'ws fresh from the south-
rvcst ponrl. The break or gap through
to the central eove poncl from the south-
east cove appearecl to be the crevasso
f ormerl by the overturning northward
of the southeast crag mass. The west
cone ridge had lifted higher. The floor
bortlering the northlvest anil west sicles
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of the nortir arnr was 8 feet high antl
the islet, of similar height, stood in the
'northwest cove as a mushroom. The
north cove bank was lifted into a c1iff
with the spatter dome of recent forma-
tion on top.

On January 25 there was a heavY
rainstorm, but the lake was reported
sinliing, ancl the east island crag crum'
bled to a ruin,

The seismographs of the WhitneY
Laboratory for the week eniling at 2 p.
rn. .Ianuary 25, 1918, hal'e recorded sev'
en local earthquake shocks as follows:
Sma1l shock, 7:55 a. m. Jan' 19; on Jan.
21 at 11:23 a. m., 12:59 P. m., 2:29 P,
rn. (the strongest), antl 2:40 p. m., all
small; on Jan. 23 at 4:35 P. m' anil on
,lan. 24 at 8:46 a. m., these also small.
Micloseismic motion was strong ear11'
in the week and dccreasccl later. Vol'
canic vibration has been rnotlerate, with
slight increase in spasrrrs aftel the 24th.
Tilting increased northwarcl antl east-
q'artl, the south tilt becoming extreme
lan. 24-25. There have been thundcr,
lightning, hail and southnest gnles,lur"
irig lhe week, extrentely heavy rainfali
rrriounj ing to rearly eight inches, an'1

heavy snorn' has fallen on Mauna Loa
antl Nlauna Kea.

FebruarY 2, 191.8.
During the week entling Friday,-F-eb-

ruary 1,-1918, the subsiclence which be-
gan on January 25 continued fol three
davs and then the lava turnerl and rose
aglin after reaching a depression of ap-
pioximately 50 feet below the rim of
ihe pit. The rising has been interrupt-
e,l by unusually strong pulsations ol
sinking and at thc encl of the week the
depresiion of the liquid lake was 4{
fe6t below the rim ancl the crags were
stationary. The sinking spell destroyetl
the great East Islantl tower, proiluceil
strong overturning northward ol the
soulhFast crag, rler-e1ope,l a trew pond
west of that crag, opened the channel
to the southv'est poncl anrl rlevelopetl a
remarkable chasm extending from the
norlhwcst uond to the nortbwest cove'
Ti,e topography of tho norttr arm bas
completely changeai.

On Saturilay, January 26, from 3 to 6

p. m., a visit to the pit after and clur'
ing the prolongetl rainstorm which had
been in progress for three clays, reveal-



ed the fact that a change to subsirlence
had taken place, foreshailowed by the
southeastern whirlpools of January 23
and the culminating rupture antl or-er-
turning of the southeast crag January
24. The lake $ras now 30 feet belo'n'
the new southeast bench, only a srnall
1ow horn remainerl of the east islancl
tower, and the other crags hacl lost
height. There was vigorous southeast-
rvard stleaming, borcler fountains sur-
rouniletl the southeast cor'e, a caveln
grotto hatl formecl under the gateway
leailing to the central poltl, the latter
oceupying the depression west of the
southeast crag antl showing a crusted
slrrface 15 feet above the iiquitl lava of
the cove. The southwest pontl lav 30
feet beneath its bortlering rvalls, shorv-
erl a tunnel grotto at its northeast cor-
ner, antl hot blue fumes southeast. The
u'est cone riclge appeareil lower ard
shon'ed a glowing heap south of the
northq,est cone. At 3:20 p. rn. the
lorth arm as seen from the northwest
exhibitecl a suclclen subsir.lence, breal<-
ing up of crusts, violent recession of
the lava to a central tlepression across
shoals which emergecl at the northeast
cove anal there was intense and noisy
foun{aining. Jtigh glou'ing rrrrlgins
were revealeal. This episorle was fol-
lon'ed by a crusting-over of the lava,
rvith grotto fountaining at the north
antl slow rising.

At 4:ll0 p. m. the writer climbetl to
the summit of the north smoke crag antl
founil great changcs in the north arm
region. This region was now the larg'-
est pond arca by far, an,l e,35 5ep:rt'aled
flortr the eentral logion br- a nnrl'o\\'
channel. Thc northwest cove n'as great-
1y extenderl along the line of the chasnr
learling to the northwest cone anil a
high cUtr hacl been lifted s'est of it.
Thlre lr.as a new cove in thc rnir'lst oll
the N'est crag rnass, trvo peninsulas hatl
been built out westwartl from the cast
islarrtl nass ancl three islands had fomr-
ed il the northern lake thus isolatecl.
The rrarrolr' channel forrning its outlet
southn'ard occasionally became the
scene of a steep torrent rvhen the lava
of the southeast ann subsidetl faster
than that to the north.

At 4:30 p. m. the streaning was from
the rrorthwest cove to the active north
grotto, anil othern'ise out of the north
lake anrl out of the southn'est arm, tho

two currents uniting to pour into the
southeast arm. During sinking spells
the crusterl lava of the north lake shorv-
erl cracl<ing aryl f oundering ancl the
southward streaming through the nar-
rows becarre almost a cascade'

The new peninsulas arljacent to_ the
east island mass n'ere probably built
flom the tlebris when the east island
crag orumbleil ilown. Pr-obably the
rrotTh lake bottom rose to form the is-
lanils owing to a reaction and settling
back of the-.crags after their recent ele-
vation.

The southeast crag had subsideil borl-
ilv. lost more oI its sunrmit antl a new
lrinel benct rgainsl it he'l been built
five feet abo; tire lake surfaee. A
sinilar lower platf orm bordeterl the
east cor.e ancl the north lake, There
was one heavy fall of roch into the
lalie from the- northeast corner of the
southeast crag. The great northeast
rt.as ri(lgc letnairrc,l clevatod and at tlro
sanie high angle of lilt. Clorv was still
visible in the southeast overflows.

On 'lanuarY 27 at 2:30 P. m. thc lake
uas still low-and cruste,l except for lto
fountains in the southeast cove' Iluch
of the inner bench uniler the east islantl
mass hatl fallen away. The southwest
arrn was also quiet. Ai 3 p. rn. the cen-
trll rron,l sho*ed two srna ll cones. onc
ot'qirich rvas Puffing. and a Pot with
lava three feet-below the bench around
ir. At 6::10 p, m. tlre pon'l ha'l grown
lrrger en,l \vas founteining in lu'o
rrlaces.' O,, ,lantttry 28 the lako rvas Iow nn'l
Urriet. there \1'etc somo rock frlls. liltlc
forrltrin tclivilv an'l in the cvenilg
flarnes were abunclant.

On Tuesila"v, January 29r 1918, 
^thc

lake at thc sbutheast co\re rvas 20 feet
belorv the southeast shelf, subsitlence
$.a,s il] progl'ess, there were many^ foun-
tains in'th6 soulheast arm anrl a few in
the north lake. At 3 p' m. the central
norr{1. now a circular pit 20 feet 'leel'
iir,,l 20 f ..t ecross with- lava al the lakc
icvel. n'as crusto,l or er antl hissing
slishtly. showing glow througb cracks
of ihe'clust. The southwest pon'1 was
in Droross oI brealing ul {ith vigorous
forintaining an'l stieaninq and lho
rIotto et fho south lultnel eorner r\as
surmounieJ bv a pu0lng colte honcv-
coirrbc,l w.ith flcming apertut'os. A1 4'

p. m. both the southeast cove antl south-
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west pon(l were 15 feet belon'the floors.
There rnas the usuzr'l activitv southeast
rvith slorv stlearning, occasional central
fountains antl bolcler fountains at the
southeast grotto antl the southeast tun-
nel. Thc miclr'llc of the lake was quiet,,
stleaming was northrvartl frorn the west
alm and the southlyest channel was
open. Thc southwest ponrl lvas crusted
over, sluggishly cracking ancl founder-
ing, there r,l'as a fountain against its
east banh ancl the skin heavecl outside
of the south tunnel grotto. Both the
south$'est and southeast coves showecl
a new spatter margin three feet above
the lahe indicating a rise and the crags
lr.ere lii51her,

The lalie was pulsating stronglJ'. At
.4:30 p, m. there 'n'as sucltlen subsi(lence
leaving gloiving margins three feet high
anil violent fountaining ensuerl, one of
the fourrtains in the southeast cove rni-
grating nolthwalr-l ancl reversing the
cl:irection of streanring fol a few rlin-
utes. There r,r'ere violcnt tulbulence
arrl cracking of crusts. Then the lake
recor.ered. Under the hsal-y rain the
vaporing of the recent hot flow'surfaces
nas colspicuous and milliols of stearn
tassels formed on the crusted portions
of the lake. At 6 p. m. the lahe was
within one foot of its new spatter mar-
gin.

On January 30 the lava was reporterl
lcry quiet and apparently sinking. On
Thursrla,v, January 31, at loon, the lake
l'as 20 fect below the southeast bench
ancl risirrg, n'ith a new constructjon rirl
about it. A nen'floor and spatter dorne
appearetl at the east cove antl fresh
olerflow surfaces coverecl rvirle areas
alound the nortli lake and the islands
anrl perrinsulas there. The southeast
chasm leailing frorn the southeast cove
to thc central ponrl hatl w'irlenecl. As
.seen from the south-southeast the pro-
file of the gap betrveen the steeple ancl
thc central crag had renarkable II-
shape anrl the laminae l-est of this gap
shorvecl tendency to flare upwartl in
their bec-lding. The south face of the
stceple appealeal smoothly striated l'er'
tically as though scrapecl bv pushing
uprvard agairst a fault surface. The
south'lr.est pond was low ant'l surrounrl-
ed Lry inner cliffs. The southeast crag
showetl a fresh fall of rock from the tip
of its upraiserl southeast escarpment,
This crag has recentlv changecl position
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horizontally ancl moved northwartl
on'ing to the graclual shift of its upper
part N'est and north anrl the continual
rebuilcling of its lorrer part at the
southeast point. Its upper escarpments
shorv west tilt but its lo'n'er portions
have been tilterl northward.

The sr,velling up of the x'est ridge harl
now increased to such extent that a
u.iile chasrn hacl been clevelopeil extend-
irrg all the way frorn the northwest cone
to the w'est cone, the group of driblet
spiracles of the northwest cone stancl-
ing on its rn est margin. The chasm was
probably increasecl in size by collapse
of i.ts margins $'hen the recent subsi-
clence vr.ithrlrew the lat'a of the north-
west pont.l. The s.est ritlge on both
sirles of this chasm was now a swollen
rlome rvith thc ol] n'est crag rnass olr
its east flanli.

The north alrn hatl now becomo a
large rounilish lake fuli of jslatirls anrl
flats anil the c]rannel with southwaril
strearning lava leailing out of it I'as
norv a greatly constlictetl cunring rlitch
almost separating it off from the south-
ern al'rns. The remains of the east is-
land turret appearerl from the north-
west Iike a narlow upright toq'er of
great slenderness. The central crags
toweletl up as high peaks but the north-
eastern crag ridge appearecl lower and
the lake appearerl to bc encroaching on
the east island alil v,estern crag masses,
There was a turnliled cove opening at
the lahe entl of the n-est tunnel and the
west cone appeared broken.

Streaming \4ras rapirl to the southeast,
there r.ere centlal fountains, borr-ler
fountains pla.yetl at the southeast cove,
crusts shorverl tenclency to balloon up-
warrl over rising gas from beneath,
fumes rvere rather thin and there was
occasional subsiclence of a fcw fcet
r.ith accelerated stleaming. The islancls
irr the noi'th arrn stood orly five feet
abor-e the lake rrhere a few fountains
burst irlegularly. At 2:30 p. rn. the
cast cor.e bcrrch was three feet abovc
thc lako an,l li.ing rras in progrcss.
Tu.o fountains were i n action at
the centlal poncl and the southwest
pond n'as lively, especially at the south
tunnel grotto. At 5 p. m. the lake was
)rrimming level with the ncw bench at
the east cove.

On {ritlay, February 1, 1918, at 4:30
p. nr., the lake s'as high anil rising, so



that by 5:30 p. m. it was brimming
level with the new marginal bench
everywhere antt overflorving it in
places. The noise inclicaterl high gas
pressule u'hich balloonecl the crust ancl
macle many flames. Central fountains
folnecl and migrated with the culrent.
At 4:li0 p. m. a heavy fall of roch from
the north sitle of the southeast crag
into the lake producetl intense foun-
taining so that the rising hot gas start'
et1 a u'hirlwincl which carriecL up flahes
of the broken lava. and matle a nois;'
rlisplay for the greater palt of a min-
ute. The fume lvas very thin, the crags
in general remained stationary ancl
there r.as mucli luminous fountaining
iu the er.ening, especially in the north-
ern, central aricL sbutheastern regions.

At the time of subsiclence, Saturtlay,
Jarruary 26, at 4 p. rn., rough rneasure_-

rrrents inatle in a rainstorm cletermined
the tlepression of the lake to be 48 feet.
Ileasui'ernents on l'riclaY, I'ebruary 1,

11,18. aL 5 n. m.. tletermirred the lake
,[cur"ession a't t he soulheast ror"e to bc
+{ feet below the south station. The
elevation of the central crag above the
south station was 46 feet antl of the
east leclge 17 feet. The lake thus from
its Lish.-lerel of 22 {ect below tlre rim.
,lanua"rv 23. sul'si,le,l in tblee days 2t;

feet antl thereafter in six rlays recov-
erecl 4 feet. For the crags during the
interval January 21-February 1 inclu-
sive. eleven,lavs, there \v:ls morleratc
rising, S fpet for the centl':tl crrg anrl
g feet for the east lc,lqc. T)re nct movc-
rnent of the lake for the same interval
is slight subsiilence (11 feet), for it rnust
be rdmernberetl that the lake rose suiL-

rtonly lR feel 'lanurrY 2l-23.
The \Vhituc.y Lrboraloly instrumcnts

her e registerc,l f or tlrc n eck cn'1irrg at
I p. nr."Tehrurrv l,.l 918, four slight
locel errthqual<e sho, ks cn(l ouc 'llstant
stlons shock. The .locel earthqual(cs
rlere'et I l:50 p. m. 'lauuary 25, 12:2i
p. nt. JrnurrY 26,8:J7 P. m. 'TenuarY
ls, ancl 5:52 a. m. Febluary l.lhc letter
stlorrget' than the ofhors and from an
origin farther frorn the Observatory.
The teleseism was at 11:09 a. m. (H. S.
T.1, WeLlnesJay, Jrnuat'y 30. 1C18, from
ru origin at lerst 4:t00 nriles from thc
Observatory. lficroseisms increasecl
sliglrtl.y Jrnuat'y 27 an,l hrve,lecrorsed
to ralhel feeble vibrrtions since. Vol'
canic vibration increasetl in spasms

January 131-1'ebruary 1. Motion of tilt
irrcreasecl strongly south ancl rnorlera,te-
ly rn'est the early part of the week, with
r.igorous recovery north antl east Jan.
uary 29-31, followed by southwest tilt
again on February 1.

Verv respectfully,
T. A. JAGGAIi, JR.,

I)irector.
-- _--l+..--

THE INDEX OF DANGER, FROM
VOLCANOES.

Lecture to Associate Engineers of Ha-
waii, Hilo, Jan. 16, 1918, by

T. A. Jaggar.
When I n'as ashed to speak on this

subject I 'was given a large order. To
hnolv the inilex of danger means to
know the subject more thoroughly than
anyone has yet accomplishecl. The topic
is arr interesting one, however, and
within the range of a brief discussion
if my hearers wiil understand by it
the indications which volcanoes in cer-
tain moods yield as premonitory symp-
torns of an outbreah dangerous to hu-
man beings. I clo not understancl the
subject to incluile inclex of clanger from
earthquakes, nor can I incluile here a
discussion of rneans of preventing dis-
asters. This I must leave for the pres-
ent to you engineers.

The inclex of danger is not quite ic'len-
tical with the index of eruption. For
tllele may be great eruptions without
any danger, like those on the summit of
Xfauna Loa, ancl there may be great
tlanger f rorn a volcano without any
eruption, as in the case of the terrific
earthcpake on Epomeo volcano in fs-
chia in 1883. This was believeil to be
strictly volcanic, an abortive effort orr
the part of an internal lava column,
rvetlging upwartl in a f.ssure which sud-
denly yielded -n'ithout, however, releas-
ing the volcanic fluicls. The responsibil-
ity placed on an observer, therefore, to
preilict danger ilemands first foreknowl-
eclge of explosive, effusive or abortive
eruption, antl seconclly the effect of the
lrhenonronon on humanity,

\\rith this preamble, and having in
rrrind our Hawaiian volcanoes in par-
ticular, let us exarnine the meaning of
clanger, antl then the expectancy of
tlanger for Hawaii.

Danger means
(1) Explosion ancl suffocation, rles-
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trtLction by burial of houses untler sancl
antl stones, tlestruction by tolna-r1o
blasts from a crater, or loss of life by
rlirect bombarrlment from flying or fail-
ins stoncs. I'alling jn of ruol's rnry he

o,'i:rsione,'1 Lr" grrJual a''cllnrulrl ion of
clust'or santL-at'-sone distan(le frorn the
volcano.

( I ) Orrtlrrsh of lelr f lolrr old ol' now
,.laler t ents, destru|tion of lan'ls'
h,-rura=. I oa,ls, tanlis' fett''es, crttlo' ligs'
Irursos or tttctt by trapping between two
corverging lat I flors, by tlilect ovet
nhclnriuq o€ ler a flows r5['l'tly or Dy

slow oveirwhelming througb nront hs ol

ou*lrirtg llr a. Lata flow is rarely-. a

Jo""c"'of loss of life. Secon,lrry 'lJs-

"it*t 
tnuu be caused by forest fire' by

,f un,*i"r. or tlry.ing up'of rvrtcr supply
nr bv tio, f,lngl of i*li=pensablc Irigt'
*'^.-s' such es lailroa(ls.

i;t I Earthquake accompan.ving entp-
tioir, greet shocks sotrrctilnes o('currlng
iu.t lrofore or during a \ ol' anic out-
ir.tL. Fallinq nlaso-nryr lrrr'l or mud

slirtcs. falting iocks from cliffs' wrecl<'

"na 
fto* g"rarlually incrersing.-srnrll

.n-oct<s wlic"n have weakene'l buildings

-all the usual earthquake effects may
r"ke nlace in such r"olcanic earthquakes
i"ti ,i. i" an-y other 5hssls' 'lestroying
iife an.l Druperty.

rl) Tj,tai wai'es' lhet is' grort shock

*.ra. forcerI trP in the sPu, 
- 
eii'her

thlouuh an earlhqulke utr'ler tho sea

botroi,. through a volccnic convuls!ou
iri rti.'.*t hol"tom liko e su'1'lcrr explo'
iioo, o. tbrouglr a volcrnle blrst 'lown-
*""'l to the shore from a cl'rlet'ott llte
lantl n'irich pushes the I'ater alva-y frorn
ihe stratrrl 'anrl so causes a bacli-wavo
rliri,,ir noutit"t the shore clisastrously'
Tiilal wa.,e" ate worst on a shclving
llxL shoro like Hilo l'a)'' brrt thev t'rlty
Irrrrrrcn on il slcep off-shole botloln liko
iu'n'" o, Kona i1'ealthqrrali'feults on

the lanrl codperate by actually r-leliress-

i,'o the lan,l a few feet, and so ilron'n
n"?manentlv a slreleh of slrore' Tlris
ir"r-,ocne,l oo the lu na shoro in l86q'

itawaii has ha,l Class 1, explosion and
volcanic blast, in 1790, from Kilauea
crater. when the soltliers of Keoua and
their iarnilies and cattle were suffocat-
ei'l and burnecl. A repetition of that
event n'oulil plobably rn'rcck the Yol-
cano anrl Crattr Hotels, the settlement
at 29-miles, the nrilitary camp ancl Aina-
hou, the governtrent roacl from I'est of

,lo

Urn'ehahuna to about 26-miles, the cra-
ter road, arrrl tlestroy tirrtber and water
tanks for a radius approximately six
nriles f rorn Halernaumau in all tlirec-
tions. Accolding to the wind tlirection
at the tirne the ilamage woultl extentl
farthel to leewaril than to wintlwarrt.
l'ine santl woulcl fal1 at Glenwoocl, and
ilust r,voulcl fall at Hilo iluring winter
rn'eather of calrns and southerly winds,
During tratle wincls the heavy ash falls
woulrl be in the Kau direction. The
rlamage at 29-mi1es woultl probably be
rnuch less if the tracle wintl from east-
northeast were blowing strongly. If it
were really a gTeat eruption the ash
rnight fall on l\Iaui and Oahu.

This Territory has had Class 2, lava
flow, as the comrnon and invariable ac-
conrpaniment of the greater nutbursts
of Mauna Loa, Kilauea, Hualalai antl
Haleahala for huntlrerls of years past.
The flows have run frorn lir.'e to sixty
miles, have burst out far inlanil or near
the sea or uncler the sea, have built
out shorelines, anrl have destroyetl
lanrls, houses, roads, forests antl fillell
river becls. The last lant1 flow from Ki'
lauea was in 1894 in the crater; thc
last from Mauna Loa was in 1916 in
Kahuku ancl Honomalino. The last flow
to break out on Kilauea mountain away
from the crater was in 1868, rising
through cracks in the Kau clesert.

The sarne line of cracks extends past
the crater towartls the east point of the
island crossing the HiIo road at about
S-miles, in the jungle to the north of the
Olaa mill. There is. at this moment a
tremendous gas and-lar r pressure in
IIalernaumau, a pit at the summit of a
flat inner cone or slag heap within Ki-
lauea crater. Consitlerecl as an expan-
sir-e fluial filling crachs, the apex of this
lava colurnn (the central crag) is now
30 feet abor-e the rim of Halemaumau,
260 feet above the foot of the trail
where it strikes thc lava below the Vol-
cano House, 600 feet above the bottonr
of Kilauea Iki antl some 3400 feet
above the rift line at S-miles. A sucl-
rlen release along the rift northeast-
wartl insteatl of southwestwaril as in
1868, N'oultl proiluce a series of IIilo
earthquakes ancl a lava flooil in the
Olaa t1irection. 1840 proclucetl just this
effect on another rift line, namely Ka-
poho, and as la.va. floods at various
places from Makaopuhi to the east-



northeast, some of rvhich reached the
sea, Flon's from Mauna Loa have
tlr.ice threatenerI Hilo in t]re last sev-
errtv ;.ears anrl the 1881 flot' reached
rnrl rliverteil the Waialama River in
\Vaiakea, anrl guJches formerly fillerl
with rvater were 1illec1 rvith a fiery floorl
rlescribeil by Coan as moving half a
mile a clay. The 1855 flow poured into
the upper \\railuku River anrl stoppetl
five ancl a half ririlcs frorn TIiIo,

Harvaii has had Class 3, earthquakes,
as the acconrpariment of its eruption-o.
They have usually been numerous ancl
srnall. fn 1868 thel' were numerous
aril large, both on Kilauca arrd on Ma-
una T,oa, irith lava flows from both vol-
canoes. They wele terrific in Kau, ac-
cornpanierl at Kapa,pala by a rlestruc-
tive iantlslirle ancl alonq the coast by a
tirlal wave. A repetition norv of that
r'[isasterrr'ouk1 do serious ilamage at
Kapapala, Pahala, llilea, Honuapo, Na-
alehu ancl Waiohinu, on the new stretch
of roarl west of Waiohinu and possibly
to the hotel buillinqs at Kilauea. As
before, the shore villages frorn Punaluu
castwaril woulcl suffer from both earth--
quake and wave. X,Ioreovel the next
terlific carthqua)ie on II:wi'aii is not
likely to be at the same place as the
Iast one.

Hawaii has hacl Class 4, titlal waves,
principallv in the 1868 clisis just men-
tionerl, but also at othcr times clamag-
ing Hilo anrl Kahului.

In considering the menace of r.olcaric
rlisaster', then, there is no reason what-
cvtr to consider this Territory immune.
The little ninety years since Dibbie
wrote the first I{arvaiian history is
rnueh too short a time for t'olcano sta-
tistics, for the conrmon intervals be'
tween great crisis are in multiples of
sixty fir'e years, as has recently been
shown by Omori for Asama volcano in
.Japan. One hundretl anrl thirty ,vears
is a common interrral betrnreen great
lataclysrns at the sarne place. This was
the period since the last catastrophe by
earthquake at \fessin:r, antl by eruption
anrl earthquake at l{agoshima, Japan.
1920 rvill be sixtv-fir'e years since the
trernenilous activity of 1855 for both
Kilauea arrr'l Xfauna Loa. 1920 x.il] bc
one huni'lred and thirty years since Ki-
lauea exploderl anrl threnr out a,ll the
sreat rocks which one sees near Keana-
kakoi, ancl clestloyed Keoua's vqarriors.

Anrl r,r'e know rTotlring of the rluration
of that serics of explosions, nor of tho
iava, flows anrl earthquakcs of the
pcriorl, nor of the activity of Mauna
Loa. lf 1868 was frightful, and in-
voh.er'l both rrolcanoesr it is probablc
that 1790 was much v'orse. It is quitc
possible that Hualalai ancl Haleakala
partook of that period of activity, for'
Ilualalai rvas active ten years later alcl
Haleahaln ]ral lava flows at the south
point of X{aui at sorne time cluring the
experience of natives who rn'ere stili
liring rvhcn tlre first nrissionarics came
here.

I r1o not pretencl to preclict anythirLg
lroi'tentous for the year 1920, but mere-
ly call attertion to the sequence, the 65-
year cycle hirvirrg interested us at Ki-
lauea because of agrecment rvith thco-
retica.l corrsidelations basccl on astrono-
rric contlol, as ttiscussecl in X{r. Woocl's
l)rl'er on cycli, al r rt'ialions of I(ilarrna
n"iirilt, tle Secon,l Repor{ of the Oh-
servatory.

The comrnonly citecl indications of
( olrinq c|up1ion, as sttmmarizo'l hy
NIer',.alli. llie famous ,lircctot ol thu
\resuvian Obscrr-atorv, are as follows:

ll; Eartlrqurlles :ln,l lrenlors.
(1) .Eler ation of the lrncl ro'l rctire'

rrrerrt of the ser.
(ii) Srrhtct't'aueen troiscs.

t1/ R joe of cratcr Iloot' (rhc toP ol
thc lava column).

(5) Rise of tempelature at vents.
(01 Increased or changecl gases at

f umaroles.
(7) Drying up of t'ater.
There are not tlentionecl in this list

three other extremelv impcrtant jndioa-
tions, which here in Hawaii are of prime
significancel namely:

l.8) lnterVal since Iasl crulrtion.
(l) \atule of acl iott al contiguotts

craters,
(10) Preliminary crater eruptions

antececlcnt by sorne years to final lava
flow erupti.ons.

On examining this list in the light of
experience here, r-e may leave asiile for'
the present noises arcl temperature
change, gas clranges ancl dessication.
Ilearianging, we have left a list of sub-
jects of great interest because they are
all relaterl and go to the heart of the
rnatter, lanely the iava column.

(1) Inten.al since last eruption.
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(2) Sequence of action at nealby
claters.

(3) trller-ation or tilting of the lantl.
(1) ,Sequence of tlemors or lunbers

anrl jritensities of loca,l earthquakcs.
(6) I'relinrinary crater eruptions.
.[ cannot tto nole today than illus-

trtrte these briefly as applieil to X{auna
Loa. I believe that the prineiples il-
r-oh'cr-l ale funclarnental anrl apply to
any volcanic systern. By volcanic sys-
tcrn I mean an uldergroulrl gloup of
fissures chargecl r'ith lavar an inrli-
virlual volcano being a more or less
haphazartl pile of s1ag.

The interval since last eruption is a
rseful jnrlcx the rnore tve knor,v of cy-
cles for ary particular volcalio lift.
This is intirnately tiecl up rvitir the scc-
ond subjcct, the action at nearby cla,-
tels, for the c1-cle in IIan-aii, fol irr-
stttnce, inclucles not llauna Loa alcn:,
but the X"[auna Loa'Kilauea systcrn. Irr-
sfection of tho chart shotving the rnove'
rnents of Kilauea lava while I'Iauna Loa
\ras erupting in 1914-16 shows that Ki-
lauea at each Mauna Loa spasm spult-
t'r[ :rnc1 fell, the spurt being higher anrl
tho fall lovrer each tine, ultil whcn Ma-
una Loa cease(l activity the lava came
oler to the Kilauea pit antl rose to a.

high ievel and stal'ed there.
Such a sequence in three years typi-

fies rthat ma;' be expected of the longcr-
ternr successions The IJawaiian lava
tolumn escapes to make a lava florv
nou-x,1r1 s about once in nino r-olls.
This 1914 16. happeiring r''as an incidcnt
of that Jarger succession. In likc man-
ner about once in say sixty fivc years a
great crisis occurs, perhaps at the end
of a group of incitlents x.hich occupy
fifteen vears or more. Thus the 1868
crisis here culn-rinateil sixteen years of
ulparalleJeil activity in both Kilauea
anrl lfauna Loa, n'ith immense lava
floor'ls 1852, 1.855, :1859, 1868. The 1790
crisis rnal' have accompanierl a similar
prolonged acti\.ity but n'e har.e lo rec-
orrls. Anrl on a still longel tenn scale
there may be still biggel er.ents r'vhich
afftict the I'Ial'aiian fslanrls at inter-
r-als of centuries. The shorter intervals
appear closely connected with solar con-
trol anrl have alreaily been usecl success'
fully here for predictiorr.

The sequences in dimcnsion and ilis-
tance ale frecluently progrcssive like
those in time. The 184:l flow stopped
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tr'venty fir'e nriles from Hilo, thc 185?
1l ow stoppctl I2 rnilcs frorn Hilo, thc
lE55 flon' fve antl a half rniles fronr
Hilo, ancl the 1881 flon' one rrrilc frotn
Hilo. All emorged fron the same gen-
eral lift line. Trom 1868 to 1907 thero
rrras altelnation of flows first north,
then south, for each eruption, anrl the
1916 flow brohe the sequence. The 1916
Ilow shoukl h:rve had a north vent. In
1907 ancl 1916, tlvo flows jn succession
pourerl out on the south sicle. The north
flows since 1852 have been increasingly
voluminous, exeepting 1899; the 1916
flow was not voluminous and the high
pressure at Kilauea in 1917 and at pres-
cnt, unctlualled since 1894, attests an
incompletely relieve('l lava columl. If
a nert flow on the north lift shuulil
bleak out near the 1852 vent, rT'hich s'as
161a', Hilo \\.ould be seliously ltterttce4
pariicularly aB the olaler'fl.orvs n'oulil
act as con{ining ridges on each sidc

The cluestion of tilting of the lanil
is tictl up with the rise of the cratel
11oor. I have recently shorn'n that wc
rnust consider the lava column to be a,

hard elastic borly under great tension'frorr gases in solution. R'eleasc pressure
ancl the gases cscape, generating heat
thercby anil liquefying the lava. The
rrnrlergrouniL column is a slot'rnoving
affair v'hiclr, however, once in so often
lnust expand the containing fissurc to
the lirnit of gas release. This is an
crupliou. Thc upwar"l swclling in the
fis"n|e s.) sietn trrty bc expoctc,I to ac-
tually arch the jslancl. Hencc jt has
been n'ith the keenest interest that I
]rave watcheil the seismographs at Ki-
lauea crater recording an enormous va-
riation in the vertical, arr actual plunr-
bline shift of ten seconds of arc in the
course of a ferv tlays, and still more in
a pcrmanent set of the grouncl in the
coirrse of months. A titlal movernent of
eight-tenths of a second is consiclered
cxceptionally large elsewhere. In gen-
eral the titt has bcen to the n'est antl
south during sinkilg lava in I:[alemau-
rnau, anrl to the east ancl north tluring
rising. The pit is southwest of the Ob-
se,'r'a1ory, but the rlominant tilts have
east and n-est-towarcls or away from
Mauna f,oa. W.ith anrl before the Ma-
rirra Loa eruptions there were strong
cast tilts anr'l after them there n'ere
rvest tiLts. The strong east tilt in 1914
began :r n'eek before Mokuaweou'eo



blohe out. The quantitative relation
of thcse tilts to the measured rise antl
fall of the lava prorniscs irnportant rc-
sults which may enable us anywhere to
locate antl time the movements of lava
undergrouncl. The fact that great
rnovements of elevation before eruption
anil of t'lepression after eruption in Ita-
Iian antl Japanese volcanoes have been
lerified geodetically beyoncl question,
.lenrls support to the seismometric data.

I have little time to tahe up volcaric
tremors and local earthquahes. Suffice
it to say that extraortlinary short perioil
tremors are going on all the time at
I(ilauea anrl valy in intensity. I-ocal
calthqual<es jncreaserl ,to an enormous
rnaximum during the lava, flor'v perio,l
of 1916 arrd the 1914 outbreali of No-
yernher-Dccember t'as lierallcd by sei.s-
nic spasms of thirtv-f our shocks in
Julv, morc in Septernber ancl ser.enty-
four in Novenber, falling off to nor-
rnal (thirteen) for Decernbel after the
gas pressure \^''t1s releasccl.

With regard to ri se of the crater
floors antl prernonitory crater erulltioils,
these are familiar happenings in Ha-
rraii. A monumental rise of the Hale-
maurlrau floor is now in plogress nrith
the lava torvering above the edge of the
pit. The Kilauea sequence since Mauna
Loa became sealed suggests strongly
that the lava colurnn is exparrding on
this sitle of the systern ancl if it fol-
lon's its habit it rvill rise antl faI1 in Ki-
Iauea for two or three years more, then
sinh away anil rise to a summit eruption
in lfauna Loa. This will be followed
h-v a flank eruption two or three years
later. Such was the scquence in 1896-
99, .1 90:l-07, 1914 16. The next n4oku-
a$ieo\\reo outbreah ought to come about
1921.}, follor,ved by lnva flow before 1926.
It will be seen that the n.ortl r'elup-
tiorr" means a complicated formula
when t'n'o or rnore vents are involvecl.

fn conclusion I rnight touch upon the
use to which a knorrledge of the triir-
rlex of r'langet" malr be put. You will
see fron what I have sairl that the sub-
ject is tlependent, like insurance, on the
c,vclicaI or st:r.tistical treatment. \Ye
neerl obserr.atories in Guatemala to dis-
cover the Guatemala gycles, as distinct
fr"orn the Ilawaiian cycles. A rrolcano
is a r.ent fol something accurnulating,
anrl is regular according to rate of ac-
cumulation. Great luni-solar stresses

act as trigger, but the particular dis-
trjct has the seoret of its intlex equa-
tion awaiting the rneasurements of the
investigator. Witlespreatl use of the
"irdex of clanger" can only be nracle
when eharts ant.l tabulations have becu
collected for many tlistricts anci these
rlistricts arranged in orclerly series
showing a common origin. That has
now been clone for the wincls and titles
arril movernents of the stals so that we
easily preilict hurricanes ancl neap ticles
anrl cornets. The inner earth 'n'oulil
seern to be as worthy a subject, when
you consitler that there are at least
two great volcanic clisasters a year, anil
on.ce in two years a city is utterly r1e-

stroyetl as has just been clemolstlaterl
at Guaternala, Tv'o years before 30,000

1,r.o1'lc *ere kille,l at Avezzano in rott'
tlal taly. Thc year before 22,000 were
rnarle horneless at Sakurajina,, Ancl jn
1908 130,000 r'ere killeil in Mcssina in
fir'e minutes, at the basc of Itna r-o1-
cano.

Summary.
To sumrnarize the inrlex of tlalger fol

Hawaii, the following puts the matter
categorically, liut does not pretenrl to
be acculatc or complete, It snggests
the lines of reasoning bascd on an all
too ljmitecl experience. There is here
treatecl, in order, Time or expectancy,
Intensity as marked by symptorns,
Place as concerning danger.

TIME.
I. A great eruptive periocl rnay occul

every 130 years, ma)r affect several r-o1-

canocs togethcr, may last 10 years or
more; 

- 
Kilauca - Hualalai 1790 - 1801

(probably Mauna Loa ancl Haleakala
also).

IL Seoonrlary eruptive periocl at the
haif-interval 65 years, of long duration
rvith great lava floocls, Kilauea-Mauna
Loa 1840-1868.

Ir, Accumulation anrl disehargc once
in nine yearsl alternation Kilauea a-nd
X'Iauna Loa; alternation Mauna Loa
lava-flolvs north and south; periods of
culmination in cach crater about threc
) er rs.

fltervals since 1868 sIowly increaserl,
r-olume of ilischarge tlecreaseil, both
craters har.e built up their floors antl
confineil the lava, column, present con-
di.tion shows high gas pressure as
though a crisis were approaching.

I
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INTENSITY, localized Symptoms.
For the grcat eruptive periotts,
L A high closer-l dome is likely to

hc corstlucted oler I{alenraumau
(1.e50).

IL ProJongeil eier':ltion or sn'ellirig
of thc islancl rleasurable irstrumentalll'
lirobably talies place. A tilting of the
grounil away from the centcr sets in
for years,

III. Thc crater floors progressively
lise.

t\', Locel earflrqualier increasc jrr
tenrporary s$rarms.

V. Lava gas escapes with tlecreased
freetlom at the inner craters, possibly
causing decrease of \.o1canic tremor
lec ortled instrumentally.

Ior fndividual Eruptions.
L Kil:mea lar.a, sin.liing slon'1y, por-

tcrils cornirg eruption of NIauna Loa,
IT. J!ar:thclu ak e spasnrs on n'Iauna

Loa follou' this aniL increase, especially
:lt equirox. Kilauea lava spurts up
rvith these spasms.

III. Sharp sudden tilt arl'ay frorn
n[o]<uaweolreo near solstice suggests
that the surnrlit crater will erupt in a
fcw days.

IV. At beginnirg of nfokuarn'eor.eo
outbreah, seismographs shorv unusual
rrotions of fling. Gas lava, fountains
for some montls at lfohuaweo\{'co, lar-a
lloorls thcle, Kilauea spurts up anrI sub-
.sir'lcs in synrpath.v. As on:Lption dies
arl'al', tilt is tcmporalih'toward thc
celter (the tilt ar'vay recovcrs somc-
rrhat). This is the prelirninarJ' crul-
t iorr.

fr. I{ilauea lala rises, equinoxial
t arthquakc spasms corltirruc, X{auna Loa
quict one to three yeals. Persistent set
of tilt alr.ny fronr X:laura Loa, ancl in
itetail possibly away from the flank
where the lava is to flow.

VI. llxltlosion near surnrrrit I'[auna
I;oir, on rift r.hich is to viel1 }ar-a flor'.
ll-xccssive tilt sntllell,r', s\yar'nls of

carthquahes $.here la\ra is to conre out,
iav:r n'elis up antl Jlows out flank rift.

VII. \Yhen a crisis is indicaterl for
other reasons, the earth strain as equi-
nox approaches faYors earthqluakes, ailrl
as solstice apploaches favors erription,

YIII. Aftel Mauna Loa flow, Kilau-
ea rises for about four or flr'e years.

PIACE as to Danger.
I. nxpectancy of alternation makes

Kilauea or }fauna Loa, respectively,
rnore dangerous.

n. It takes the north or south rifts
of Mauna Ioa, respectively, more ilan-
gerous. Danger to IIilo-Ila,rnahua north
to Kona Kau, south.

III. Coming flow promises a localiz-
ed center for earthqualies, either in
spasms for a long per:iorl, or ir surlilen
increase for an i.mme diate crisis. Thc
locality l4.ould be Puna, Ol:la or tire Kau
ilesert for a Kilauca lar-a-ilow; the up-
per trVailuliu, J:'uu Oo or Ilumuula fol a
Ililo lala-flou'; IJilea for a Kau lava-
florv.

I\''. To localize tho place of rnaxi-
lrum danger, the rnost hopeful lile of
iu.esti€latio.n is to tleterminc exactlv
the centers of ratlical tilt antl local
ealthquahes.

This coulrl be done by )raving volun-
teer observers operate snall ink record-
i.g plumb bob pcntlulums, equipperl
with magnifying lcvcrs. Such instru-
nrents coulrl be rnar]c of about the size
anil cost of a tLerniograph, say for $35.
Thc obscrr-atory lr.oultl be glarl to rle-
sign anrl have naiie such instrurnents,
the principles of which have already
bccn cxperinrented with at Kilauea. If
placed at Puu Oo, Puu T:ehua anr'[ Aina-
hou for the north flank anrl at Kapa-
paia, Hllea, Ilahuhu Ranch and lIono-
maiino Ranch f or the south flan)<, it
ought to be possi)rle to cleterrline in atl-
vance whetirer the next lava'florv from
lfarrrra Loa rrere corning from the north
or frorn thc south, anil to locate thc
c cnter.



IIAWAIIAN YOLCA}TO IiESEAR,CH ASSOCIA.
TION.

Thl's society is a voluntary one, made up of sub-
scrrllers to scientific work which is beiug executeil
by Dr. T. A. Jaggar, Director o-ll thc Ilawaiian
\rolcano Observaioly, \rolcano House, P. O., IIa-
rvaii. AIl scientifi.c exchanges should be sent to
this address.

In 1917 there are alout 150 subscribers in IIa-
waii and elsewhere, flrms and individuals. A
group of ffrms ancl persons in l{ilo built the main
observatory buiJding in the spring of 1912. 'llhe
rvolk ryas fouDdecl by the X{assachusetts Institute
of Technology. I'ublications to date har.e beet
weekly reporis since the snmmer of 1911 now re-
plinted in llonolulu in monthly form. There are
also special reports, printecl fron time to time.

The rveehly bulletin as it appears in the }Iono-
lulu Ath.ertiser is reprinted as a leaflet and sent
to regular annual subscribers to the vorh of the
Association. L. A. Thurston is president of tho
Board of Directors of the Association, ancl L,'l'.
Peck is treasurer. Nerv subscribers ryho are
interested in volcanoes will be wclcomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and. earthquakes in Hawaii;
(2) to attract scientific men hither for special
siudies; (3) to promoie the establishment of
volcano observatories all oyer the world. The
ennual dues of regular members are $5; patrons
of the Association subscribe larger arnounts.
\'YHITNEY I,ABOR,ATOR,Y OF SEISMOLOGY.

The Whiiney Laboratory of Seismology, ram-
ed after an enrloryment fund of geophysical re-
search held by tlle l{assachusetts Insiitute of

'1'echnology, in mcmory of Caroline and Edrvard
\Vhitney of Boston, is cquipped viLh two tsosch-
Omori 100 lig iromoneters registeriirg N-S alcl
E'\V motion, a heavy Omori tromometer register-
ing E W motion, aud an Omori "ordinary Seis-
mograph" designecl for Iegistering strong earth-
qualies in all three components of motion. These
are seateil on concrete piers in a closecl basement
roon having practically coDstant temperature, be-
neath thc chief Observalory building near the
hotel. 'fime is re{erred to a rateal chrolometer,
checkecl at intcrvals by solar observations \yith a
tlaDsit. Both instrurnents are Ioaned by the Cot-
lege of Hawaii. Hawaiian standard time (H. S.
'I'. ) is 10 hrs. 3 0 min. slower than Greenwich time.

CANCANI SCALE ON' SEISI{IC INTENSITY.
Dxpressed by accelerations measured in milli-

meters per second per second,
f. Instrumental . .... ..... 0.0 2.5

II. Yery slight 2.5 5.0
lIL Slighi . 5.0 10.0
IV, Sensible, mediocre . .. . . 10.0 25.0
V. Rather strong 25.O 50.0

vI. StronE . 50.0 100.0
VII. Very strong .. . 100.0 250.0

VIII. F,uinous ......,250.0 500.0
IX. Disastrous . . .. . 500.0 1000.0
X, Very disastrous .......1000.0 2500.0

XI. Catastrophic ,..2500.0 5000.0
XII. Great catastrophe .. . , . .5000.0 10000.0

Graile IY. is ordinarily the minimum perceived
by the senses; and in grade XlI. the acceleration,
or rate of change of motion (jerk) reaches that
of terrestrial gravitation.

In the standard form of report the maximum rntensity or acceleration, designated by the symbol a,
or max. d, is given iD the conventional unit, the milligal. The milligal is a measure of acceleration,
qu+ t-hqt 1 milligal : 1/100 mm. per sec. per sec. : 10 11 per sec. per sec. The Cancani scale, here
ilcfzail in terms of millimeters p€r sec, per sec., can therbfore be expressetl iE 'r\illigals by multiillying
.rch ol tho numbers by 100.
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into the lake. quiet interval of crusting over.

Volcano llouse, Feb. 9, 1918. central poncl resumecl activity and ex-
Dnring the week ending Friclay', Feb- hibitecl one fountain. At 3 p. m. the

ruary 8, 1918, the lava lakes of the Ki- southrvest poncl shol.etl central and bor-
lauea inlcr pit @rst subsidecl a ferv cler fountains four feet bclow the mar-
feet ancl then recovered anil at the end gin, ancl there was the usual activity ancl
of the l'cek the crags appearecl slightty pufflng at the south tunncl grotto anil
higher, As a rvhole, the tentlency of the biowing cone.
rveek has been a stationaly coililition, On f,'ebruary 5,1918, a,t 2:30 p. m.,
rvith the liquid lava about 40 feet below the lake was relatively still lower as
the rim of the pit. cornparecl lr-ith the east cove bench, which

On Saturclay, February 2, at l:30 p. 1\-3s 6 feet high. The inner shelf of re-
nr., the lake I'"as slightly"beiol- the innir cclrt ovelflow southeast was about 20
floor at the east c6r'e,.grotto fountain- feet abor-e the southeast channel. Slow
ing n-as vigorous in the-soutleast cove, risiirg appearetl to lre in progress- At
anil the stieaming thither thlougS ths the sonthrvest _pond the inn_er bench ap-
southeast arm rvas rapid. ThJ small lrealed 9 fe-et high, the pond rva^s crustecl
cer,tral pond rvas crusiecl over with a ancl sho\lrccl only two places of boiling,
glorving crack in the crusts. At 3:20 p. and the fumes'were thick. At 5 p. m.
in. the southlvest pontl was level wiih there hacl eviclently,been slbsidence, for
its bordering bench and shorvecl the usual the inner bench at the southeast eove was
fountaining-at the solth t11nel corner, 1O feet high, the strcaming was srvift and
lvhere the blowing cone puffetl anrl 6p- the bombarilment strong.
easionally ejecte-'t spur'[s of gJowilg On February 6 aL 2 p. m. the la,ke was
lava. There had been fresh slicies on so lorv that the southeast shelf stoocl
the southwest sicles of the central crags, fully 30 feet above it, ancl there was
anil at 6 p. m. these coultl be hearil il swift streaming antl vigorous fountain-
motion. The movement of the southeast inS. Therc was a slight rise from 2 to
crag overturning northwarcl was still in 3 P, m., followecl by a sinking spell,
progress, for at this time there rvas rvhen the surface subsicleil about two
another fall of rock from its north side feet, and this w-as followecl by a very

On f,'ebruary 3 at 2 p. m. the inner Inspection of the north lake from the
benclr rvas trvo feet high ancl there was inner cliff above it at 4 p. m. showed
an active grotto on the east sitle of the that there rvere two islanils stancling
southeast crag. The small ccntral poncl three feet above the molten lava ancl a
no longer showed glow. ,Lt 2:75 p. m. peninsula attached to the east islanil
the southwest pond hacl risen so as to mass so as to clevelop a wicle floor sur-
overflow the crnst at the entrance to the face there. The open channel was about
south tunnel, and the blorring cone .s'as 60 feet rvicle. There were a, number of
oorsy. " founta.ins and much smoke.

On February 4 at 2:I5 p. m. the lake On February 7 at 2 p. m. the inner
was tlepressecl about 4 feet below the beneh at the southeast cove was 6 feet
marginal bench, the southeast arm was above the lake, which s'as everywhere
erusted over, but there was the usual quiet ancl crusted. The southwest poncl
activity in the southeast cove. The small was in the same conclition, with only the
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WXEKJ,Y BIIIJ.ETIN. to the north pit ancl beyond. A ro.
of thc markable feature of this filling was flrat

Ilawaiian Volcano Observatory the lava welled up through the bottom
of the 1894 depression insteacl of over_

Publishecl Monthly at llonolulu, Ilawaii, flowing the lake margin. Other over-
by the Hawaiiin Volcano Research ' flows bave poureil fr,om the northwest- Association pond chasm to make new fillings under

the west shelf. Following these flows

L. W, cle Vis-Norton........Secretu"o th"t. haye. been the usual uplifts of the'' crags, which are now at their highest.

Enterecl as second-class matter Janu. below the level of the lake, and the lat-
ary 20, f ,14, aj the post-office at Ho- ter remains as in January, about 2b feet
nolulu, _Hawaii, under tho Act of below the rim of the pit.
August 24, 79f2. On Saturday, Febrirary 9, at 2 p. m.,

the lake was six feet below the irrner

so.th tunner grotto rumbring. ntuch or }$tt',JJTf,*f**"-':tl3:iltil1""1"r"T,?;the nest cone hacl collapsed, and_much i" u'turg" grotto on the iouth,i.1";?
smoke rose from the *":i _"91: riclg^e.^^ the soutiieasT trag. From 2:30 to 5 p.On Frid_ay, Irebruary.8, 1918, at 2:30 ;. "l;i"g s,as p;nouncecl, so that tfrep. m., conilitions were little- cha-nged, ]lcl liquid laia oeariy reachecl ih" op1,". ..,r-the inner bench appeared 10 feet high. i;;t;f the inner bench. There rvas muctrThere n'ere borcler fountains in the_so.t!- t"-bri"g of spatter margins into theeast cove and others in the^charrnel leac'l, lups altilg its'eastern sho-res.ing to it, and numerous, fountains mi- -'On-Feb-ruary 

10 at 2 p. m. the inlergrated from the north lake scutheast- bench .'vas 10" feet high'and streamingu'ard. At 3 p. m., however, a s.hary .rise urr4 fountaining *"r" iigoro.rs. At a pl
set in, so that in half an hour the hei-ght ,,,r. tfre"e tal 1i."; ; "fi ;i;;"g 

"rror,ghof the ilner bench ll'as reduoed to less 1o flooil the bench at the south"east t'n-than six feet, ancl at 5 :10 p. m. the ,r"1. The only f ountain was in theinner bench at the east_ cove was over- grotto uncler tire *o"irr"u.t crag o" its
flowed in the region of the tunnel grotto .-o,.11, *i4". At 5:30 p. m.- t)iere wasthere' collapse of the southeari ."ug belch antl
_ Drring_the r'vcck e nr'ling o! 2 p, m., of tie so'theast point, int-o the lake,
tr'riday, Fehruarl' 8, 1918, the seismo- clurinE subsiclence.'
graphs of thc Whitncy_Lalroleto^ry regis- Meisurement on Tuesclay, February 12,
teretl a local earthq'ake at 1:34 p. T. at 11 a. rn., macle the depiession of the
on Tebruary 4, anil spasms of volcanic lake belo,w ihe east rim o-f Haler,raurrar
vibration_ were strong on rrebruary 5-Q. es feet. The central crag rras 45 feet
During the same_interval, .February 4-6, above the rim, ancl the -east leclge 16
there was rnarked tilt to the north ancl feet above it. ' These clata sho.rveci- that
east.; otherrvise t1re positi^n.of. the 

.re_- thc lake hacl risen 11 feet in 11 clays, or
cortli-lg pens_cluring_ the_l'eek inrlicaterl abo.t one foot per clay as an average,tilt tlominantly south anc'l moderately or but the two 

"rug.'o..r. 
"each a foot lorier

only slightly east. I,Iicroseisms _ rere than on Febr'a'ry 1.
moderate, _sho'wing ,somc increase. during On this day ai tt a. m. the lake was
the vibration periocl above mentionetl. very high and rising, reaching-nearlythe

general level of the southcasl shclf of
Yolcano Tlouse, Feb. 16, 1918. Jnoonry, and at noon overflowing some_

During the week encling- Il-rida-y, Feb- uihat into the crevasses south anil throlgh
ruary 15, 1918, rising of the lava of the gateway leading to the central poncl.
I{alemaumau has increasecl so as to over- The rising was markecl by aclvancing
flow the floocl level bench of January 24 rvaves of over-ricling layers of the incan-
southeast and finally to floocl the great clescent melt moving forwarcl from the
northeast valley so voluminously that west through the southeast arm. The
half of the 1894 bench and the valley lake was largely crustecl over, but there
back of it have become submergecl and a was bombarJment at the east cove and
new flat floor extcnds thence all the way southeast tunnel, at the east encl of the



southwcst pord, at a high domc grotto from it of rough aspect hatl pourecl
unclel the north srnoke cliff antl occa- acl'oss the southern part of that shelf.
sionally at the east gulch and various'lirere lr,as high gas pressure, borcler
points northrvest and rvcst. A high spat- fountains were nLrmerolls, streamitrg ivas
ter rarnpart had been built above the rapitl through the southeast arm, and ner,r'
southeast tunnel, and a rampart at the lamparts had been built southeast, east,
easl encl of the southrvest pond hacl ex- and at the central cove. The east islantl
tendetl the floor there so nrucir '\\iestward antl the sontheast crag had been rising.
as to greatly shorten the pont1. Stream- At the time of its overflow the lake had
ing in the southu'est ponil'nas eastwar(l been ahout 25 fcct belorv the sontheast
to this rampart. station; at 4 p. m. it lr.as a foot lorver.

The noorr risc was pronounccd arcl A fresh florv hacl pourecl frorn the north-
ilrreatenerl to floorl the pit of the cen- rvest poncl again to the base of the rvest
eral ponrl, rvhich u.as at a nuch lorver shelf, and was still glorving. At 5 p. m.
ler-el than thc southeast covc lava. At there was nlore overflorving southeast.
the central cove antl tire east cove there 'l'here hacl been fresh overflols also frorn
lvas strong overflowing, anrl all thc is" 1,he nargin of the southwest pond, rvhich
l:tnds antl marginal plains about the rvas ro\v again level rvith its bank, and
north lakc r,cre clrorvnetl except the clr-stecl over. A ncu''west corle hacl lleen
larger northr'r'est island. The two east- bnilt, tapering to a slencler pipe above,
ern pinnaclcs of thc rvcst crag lnass $'s1's I'rrlly 15 feet high, anrl on thc cast sitle
left stantling as islands. The northu'est of the forrner cone.
chasnr under the clriLlet cone r1'as filled On Friday, February 15, 1918, in the
rvith a pold of liquitl lava at least 150 rnorning, the periotl of high prcssurc
feet long, ancl this irad been recently rcaclierl a culmination by breaking a sub-
overflolving, along the chasm as a river terranean rvay for tlre lava through the
betl, to the lake antl it hatl also spillerl cracks nrhich separated the stinken cres-
ovel the lip of the chasm northrvcstl'artl. cent-shapecl northeast bench of 1894
Al 12:15 p. rn. the main flow of the day, from thc outcr northes,st rvall of ITale-
to satisfy the noon risc, pouretl ftorn rraumau. IIere thc liquiil melt rvcllecl up
this northrvest pond r.cstward to the cle- along a line foilorrying the bottom of the
l,ression at the base of the rvest shelf, clepression which for twenty-four years
nherc the flood forketl right anrl left antl has becn almost unchangeal. By noon a
tlLr:u poolecl in this shallorv valley, the great oblong poncl fil]eil this clepression,
pcol extelclirg' all the rvay to the pinra- antl from it, over the eastcrn entl of the
cles at the base of tle northrvest crag. 1894 letlge, a glorving cascacle 10 to 15
The florv rvas still pouring like a river feet rryicle pourecl continuously clorvn the
irito tliis hollorv at 1 p. -. slope 20 feet to the northeast valley

In this rise the lake nas gaining on below. I{ere the lava poolecl, ancl both
the crags, tlie southeast crag ancl the pools kept spreailing antl rising all day
\\'estern anrl east island masses showing long, the lower one graclually gaining on
tentiency to partia) submergencc. The the upper until they came to a eommon
erags sho'nccl no markcd rising, ancl the level. 'Ihe total fi1ling of the northeast
only slir'lirrg rocks were at thc east gulch. r'alley v'as fully 20 feet of clepth, ancl
Ihc rt'markable poisecl block u,hich stoocl the length of the ponclecl area a thou-
erect against the surnrnit mass of the sanil feet. The action was extraoxlinar-
c'.r,tral creg, _but sPparaiP'l flum it on ily qrriet. Ovt'r lhe feeding fis"ttre in
its south si,te'Ly a great crevasse, was thc upper poncl were four small clriblct
ser.l frorn the l'cst to be the top of a cones on the crust of the pond and an
slab 1r:r.rting from the central crag mass open pot bubbling in artesian fashion as
atong thc east-west fissnre, lvhich slopecl a perpetual fountain, the u'esternmost of
dor'vnnald to the north at an anglc of the rorv. This line of cones was near the
about 80'. Uncler the west station there n'all anr'l c'lirectly uniler the lortheast sta-
wcre fresh falls of rock from thc lvall. tion. The pontls remainetl cruste.l ex-
The fnmes \\.ere not especially thin. cept for occasional cracking up ancl foun-

On I'cbruary 14 at 3:30 p. m, the dering of the crusts. Arouncl the margins
lakc rvas brimming lcvel rvith the south- tlribbling flows pushecl out, making cur-
east shelf, ancl a fresh bro:rtl overflorv tains, ropes ancl festoons of their sur-
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facc skins, and lew trickle flows perpet-
ually pushed among the rochs, The cas-
cade pourecl from under a rzLggecl etlge
of crust of tho uppcr pond into a srvirl-
ing caulilron nargineil by the crust of
the lorvel poncl. At noon the surface of
the lorver poncl showerl the pattern of a
festoonccl jumble of flows, but later in
the tlay this crust sank into the melt be-
neath, Ieaving a smooth surface. The
fina1 result rvas a smooth floor of large
angnlar units boundecl by cracks like the
floor of Keanakakoi crater. The only
noises rvcre thc hissing and fountaining
at tbe inlet verits ancl the steacly rush
of the cascatle. 'Ihe former emittccl an
odor of sulphulous acicl, but the clomi.
irart smell was like a founclry. At 5:30
p. n. the great flooc1 r\,as still risirg, but
the tlvo pontls hacl alurost joinec.l anrl
the casc:rtlc rvas retlucert to a torrent of
sligbt fall. A pasty blowing cone hail
fornred urrr-ler the east stntion. The filt
}atI cxtcntlctI to thc north pit rvell. be-
yolcl the north station, ancl the mar-
ginal flor.r's were there still progressing
northrvestl artl. Only two ptfling airi-l
flaming cones rernairetl of the five feecl-
ing r-ents. A suc.lclen cracking an<1 foun'
rlering throughout the upper pond about
7 p. nr. $'as accompanied by very bright
incanclescerrce, v.iolclt bubbic fountain-
ing, rapirl spreatl of the action over the
lr.hole surfacc so as to elgulf huge slabs
of crust, antl the concs rlisappearecl, leav-
ing sluggish fount:rins in their p1ace. In-
tense ireat ani.l slJphnr furrre l'as cmittet'I,
and thero n-a,s left a srnooth cherry'recl
lake ryhich hardened again quichly. Sim-
ilar but morc sluggish breaking up hap-
penetl in the lorver ponc'[. At 7:30 p. m.
the northeast fil1 rvas still r'ising, arcl at
least 30 feet belorv the lake levcl.

'I'hroughout tl.ris pcrformance the main
lake rcrnainetl 4 to 6 feet below the
shelf ievel southeast. An aclclitional rise
the previous night hacl extenclecl the fles].r
lava on the shelf castu'a.ril to the east
gulch, ancl hatl poured through the south-
east gater.ay and filled the clepression of
the central poncl. In the evening the
lake l'as slightly higher than at noon,
clepi'essecl three to four feet belorv the
bench, stre:rming southeastr'varcl as rsual)
anrl fountailing with high splrts from
the southeast crag grotto. There was a
very }ot tuulcl grotto surrnountecl by a
gJon'-cone untler the central ponrl gatc,
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ancl fountaining eoukl be seen jn that
ponr-[. The north l:rke antl southlest
ponrl also cxhiLiited bortler fountains.
I)nring subsitlencc at 7:15 p. m. a rt:d,
hot rrrargin tlirce fect clecp rvas reveaierl
all alonlcl the lake, with stringy drip cur'-
tains. Largc ccntral fouutains nrigrated
southcastrvarcl, with vei'y high fling of
spray.

A srrall glorving putltling of lata harl
enrergccl on the south floor flolr iL

crevasse le:,rcling to the central pontl. An
activc flow fron the lerv rvest cone ha(l
filtcil the wcst pit ancl scrt anotlrer fork
eastwar(l 50 fcet. The top of the r'r'est
core \\.[s 20 feet abovc its b:rsc and lvas
only a,bout nine inches in cliameter, rc-
curved at a right anglc .like a bcnt pipc,
lvith a fringo of stalactites harging frorn
the end. There rvas a glou'ing fissirre at
the base of the northrrest cone. 'I'he re-
cent filling of thc northuiest clepressiorl
lLacl hocn follorvccl by more uplift of the
norlhryest inner cliff ovcr thc lake arr'l
of tlic brokcn pcahs nniler the northrvcst
crag. These n'ere norv elevatcrl ald scp-
arated by a snroking cliasln fronr the
northwest cra,g, and beyoncl rvoull bc
hcard a rumblirg lake grotto.

Dulirg the n'eek enrling at 2 p. n.,
I'ritlay, F'ebmary 15, the seisnographs
of the Whitney Laboratory have regis-
tered no earthquakes. Xficroseisrns be-
came stlong on l,-ebruary 9 ancl decrcaserl
thereafter. Volcalic vibration incrcascil
spasmoclically lebruary 10-12 ancl r-[e-

creascd thcre:r,f tcr. At the sarnc timo
there l-as :rn increase of tilt rery stlong-
Jy to thc cast and somc*,}at northrv:lrtl,
followecl by a steacly decline of the cast
tilt for three clays anrl a rapitl inclease
of tilt to the south. 'Ihe r,eek has lteen
storliy, l'ith much rain.

\rolcano Horise, Ircb. 23, I918.
I)uring thc l'cck er:Liling Fritlay, Fcb-

ruai'y 22, 1918, thc lava colurnn of lla-
lerilrrrtnlrr ha. rna,lc a relnhIl(NL,l" sl,llt't
in its rising, so that thc lake surfacc at
the end of the periocl hatl reachecl tLe
levr:l of thc rim of the pit southeast and
the overflor'r's there rvere only a f erv
inchcs bclolr' that rim. The imnrincnce
of or,erflow on that sitle became almost
a certainty :rs the flooils acloss the south-
cast bench clarnmecl thernselves back by
corgealing in the cast a.nrl rvest gulches
anrl so rvere unablr: to cscapc freely to



the rvall tal1e.ys rortht-rast and southrvest,
r\t the sane tirne rrlrch risilg in thc
rresteln aniL rrortheasteln l,all r,:lllevs
took pl:rce, chiefll- l1;' r,clling up at the
rrolthl'r'st cha,sm and arouncl thc n'all fis-
sllres. TLe crags also lose highcr thar
er.ol beforc. All of tliis culrninatecl carly
S:rtrrrrlily rlornilg, lrebruai'y 213, in an
o\-crfloIv of Ha,lenra.untau southeastl'arclr
,1, -1 1',,1 irrg tltr. I'ua,l tct'tnittttq.

On Saturday, 1,'ebruary 16, 1918, at
rrurin, thc pleviously tlcscribecl npl'elling
il the rorthc:rst r.alleys coltinned. The
lake l'as trbout four feet bclorv the south-
e asL bencir, ]I-ith thc rtsual streaming
:ind bortler fourttlirs alrl rnuclt overh:rlg
showing stal:lctites. The soutlrn'est pontl
$'as brohen up arcl at 1 p. tn. shou'eil bor-
rlt.r f onutains, or.crh:ug antl totttporary
sulrsirlclcc. 'lherc rvas lo flol-itrg frorn
the l'cst conc. 'lltc rorthcast valleys
slrolerl rerl-hot crachs il smooth lovel
floors alront 30 feet below thc lal<e lcvel
aur[ flr.rsir l'it]r thc'eastcrn ancl mic'lcl[e
p:rrts of the 1,99.1 lcclge, n'hich l'as sub-
ilcrgcil at those placcs. The two valleys
l'ele r.o,r. at a colnnroil level, alrd tltc
five rerts \.rr1s malkcd only b;' stained
arrrL s:noking slots, otte of l'hich at the
clrst l,rs lrissing, l'ltile tlto 1at'gel l'cst-
cl'l one rvas a snt:rll lott' cot:to' Thc rllal-
qins of tLis nerv floor showctl trickle
fi,,*s, trr.,l the rrorth pit rvas ltor',- cntilc-
Iv fillcd l.ith lunpy pahochoe la,va'

'Ihe long ilorthcastern crag escarp-
rurrrnt rvas lrigher: and tnole tilterl' shorv-
crl a srr'ollen bench of uplift at tlre
sortlrcast b:rsc of tbc cast letlgc, anil
lielc locks ri.crc fnlling as thotgh the
nrirlrlle lrart of the glcat scillll l-as sl'oll-
ing rrp.- llhc cast islantl rrlass shorved in-
clc:lscld n| lif t tor-artl thc centcr of thc
g,it u h.r'e t lrc intrcr si'nitnt' ttt:rtgitt af
ilrc l:rlrn slrot'c rtls I 0 fcci lriglr r rr'l
slopecl dorvn torvarcl the cast cove. The
soiithcast crag profile again shou'cd fir'e
bcnohcs, thc tivo upper earlier oncs being
tiltcrl rr.cst, l-hilo the tlrrce lol'er oncs of
la,ter d:rte rrere tilterl north.

On tLis rlay began tl scvcle southeily
rain ancl l,ind stoltt.L l'hich threatencil
or llebrnary 17 to l'reck the Obsclvil-
tory as in 1916 anrl t'lestroyecl roofing. at
the \rolcaro House. The rveek cnding
Fcbmary 20 prorlucccl 35.72 irches of
r:iin, tho rnaximurn beirg reacher-l orl
I,'ebruary 19, rvith ncarly 14 inchcs jn
{'nC {la\-.

Ol fi'ebruary 18 the lakc iras rising
about thrcc feet betrveen 3 antl 5:30
p. m., reaching a level onc foot below
tlie southeast bcnch. Activii,y tvas mot'l-
cratc, streaming fairly rapicl, s,ith glorv
lines bctn'ccn crtists; occasional high
sprayirg central fountains s'oulcl de-
Yelop, tilere vcrc large spattcr dotnes
soutleast ancl rortlirqcst, ald a nel'shore
point protruiletl tol,arc.l tlte ccnter of
the lakc from the east islanil mass. Tle
lake rvag sti1l, hoN'cver, so:rle 25 fcet
Lelorr t lrc t'irn.

.Renarkable on this tlay rvas the pro-
nounccrl uplift everyl'here by jntume-
scence. 'l'hc lot'er bench of the south-
cast crag $,as Iifte('l tcn feet. Lifting
l.as apparcrt at thc ealge of the south-
\rest por.l, the I'est cone ri(lge antl thc
nortln'est inncr cliff, all irpproachirrg the
lcvcl of tlte Halcrnattntau verge' At tt'o
plact:s thc irncr shelr'cs of 1917, na-rne-

iy nortlrrvcst ancl south, rvere upliftcd
bodily. The lara of the southrvcst poncl
\ras cight feet belorv the marginal rirrn-
part, the latter having been liftccl along
i'itli the contral crags, both of l'hich
$-ere changecl. The northeast scarp l\'its
higher, the northnest cone llarl fallen'
ilnrl the rrorth liit }arl sltmpe<l. Tho ccn-
tral pontl lvas la,rgcr. lfvervthing.sug-
c,'rto,l llr:rt tlre crrlilo l:rko hrrsir alotrg
iritlr iis b,,t1urn lrr,l Lenn lillcd Lro,lili-.

TIc su'elling effcct exterderl even to
thc ncw northeast floors, I'hich rvere
rnuch archerl anrl higher. Little of the
1894 1cr1ge lrotrucled. Thc conc vent
l,,rr,llv lriisn,l. a,lIihler lrnrl' o\or I cl':rr'k
j11 si1 nlletr lrl, slal,q. Alorrg tlre cl':rck

]r'crc snlall r'liiblct blorving pipos. 'fhis
floor rlas rorv 20 fect below the laks
1er.e1.

On Fcbrnary 20 at 11 a. m. the rela-
tir-e levcl of lake to bench appeared the
sarle. Clrsts 1'cre hs21ry, the southeast
cove appearecl largcr and there rvas frcslt
overflorv through the east gulch' Lava
$-as $.elling up through the rva1l crack
nnder the south statior, anrl this crack
r.as extending itself I'estwarcl arrrl pro-
rlucing fresh falls of rock. 'Ihe crags
rvere all higler antl steepcr, thc east ledge
trrnrhling io pitttrrclcs. The not't heest
fill qas st ill higlrcr. arr,l tho lri'sing al
the vcnts l\'as less, givirg off the orlor of
pure sulphul vapor. There rvere slight
flol's in thc afternoor, bnt up to mirl-
night thsrc $'as lo narkerl change of



ler-el in the lake, vhich lenainetl 20 fcet
belorv thc lim of ]IalcmaLlmau.

On f,'ebmary 2l at 2:30 p. rn. it lr,as
er,irlent that a rising of the molning or
at loon harl been extraordinarv. Iloods
from the southcast arm hatl so built up
the bench nntler the soutbeast station
that the hot crustetl lava s'as onlv fronr
3 to 5 fcet belorv the actual ri1D. It lras
lrossible that this 'nias partly a mass up-
lift of the bench magrra, including the
bottom of the lake. At 3 p. m. the
rror'1 lr\\esl chlrm ororfloue,l llre uest floor
strongly for tn,o hours, then the lakc
subsided seven feet. During this north-
'west flood its easternmost extcnsiol met
a rvest-florving stream from the north-
east valley filling, on the north sitle of
the northrvest crag. At 5 p. m. aucl
thereaftcl er-erythilg I'as flooding ex-
cept the southr,est valjcy. The southr,est
bench rras 4 fr:ct belol' the rirrr, cov-
crer[ r'r.ith ncr' florvs rvhich hacl. pourerl
both northrvartl ancl n'estrvaril. Thcre
was a flaming and blowing conc north-
cast anrl anothel in the west nichc. l'hc
l'est shclf 1\:as nearll br.lriei[, arrrI crusts
l'cr:e clacking anrl fouldcring. llhc north
arnl was nrostly quict, occasionally bright
1l;rtirrq rras seerr ir the eentr.al regiorr
and southn'est. 'Ihe lakc had that pecu-
liar high pressure sil:nt qualitv so dis-
lirrcf ire 01 a gt'crl li"e. Aborrt lornl
lith the rim of thc pit the southeast
lake lanrpart siror.ed brirrming lava car-
rying along tumnltuous cmsts, blisters
and ba,lloons of skin; noiseless foultains
playeil in a shinrmcr of heat anil the
rampart was heaperl l'it]r clnsts. \rolu-
rninons or-erflorrs took ltla,ce at E a,nrl I I
p. m., pouring n cst beyonrl the soutlr
station and north bcyonrl thc east sta-
tion. The surface of tliesc flows l'as fi-
nalli, by nteasurement, only 15 inches
belor. the rirr of the pit near the south-
east station, ancl the general level of thc
lakc rras abor.c thc rirn levcl. Gr-rlilen
flooils pourcd clol'n the east gulch. Thcre
was a hot iron carbon fount'lrv srnell. A
blight curtainerl glotto gleamecl untler
the south sirlc of the sontheast crag.
Flamcs \rrcre nnmerors, bursting through
cln<rs an'l balloons. a groorrish fi;rrne
playerl frorn a large cone at the central
cove, thcre rvas a filagree conc at the
east cove, therc rrere fla,ming domes
nolth, northl'ost, northeast, anrl in the
northlcst pontl chasm, ancl sluggish lar.a
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rvas rvelling up belorv the south station,
building a cone in the ivall crack about
15 fect bclorv the rim. 'Ihe central pond
$.as fountaitring, The crags tou,ered
high, smoke rvas lathel thin, and rocks
fell from the east lcdge ancl from the
southeast crag. The lakc l'as continual-
ly high until 11:45 p. m., rvhen it sub-
sidr:cl about a, foot-

On llrirlay, February 22, 1.918, contli-
tions rvere much the same, but thc florvs'
of the southeast bench harl saggcil. The
south rvall crack proclnccrl flows sprearl-
ing by dliblets n'estrvalcl, and flon's rvere
spreading froin the rorthryest lill east-
lr'art1 to the north pit. The lake fluctu-
ated betwcen short overflows and subsi-
rlences at abotrt the rim level. A large
tlouble spatter cone hai[ becn bui]t at
the south corner of the southeast oove,
antl a bulging spattcr nargin slrrroun(l-
eil the lakc. Falls of rampart rnarlc
rliar.es in the lake, and strcarrrilg las
srvift sotthcastrryarrl. There rvere over.
flou,s at 1 ancl at 3 p. n. Thc lava
pudding u.hich rosc from the tall crack
south rvas capperl n'ith an arch of thick
slabs which pnlsatcrl on eit]rer side of a
clack extcnrling 100 feet to the n'est,
rvherc hissing spiracles formed. The pit
{'all rvas still 30 to 40 fect high sonth-
wcst, northrvest ancl northeast. The
northl-est ponrl rvas fountaining, thcre
$ras an actiye spatter ilome in the Nest
niche, there wcre large spatter clomcs irr
the north anl, the old l.est crag was a
plominent to$'tr, a cascatlc hacl ltouretl
florn thc north oor-c to the north pit,
a,nrl thc northeast floor r.as now only 15
feet below thc northeast station, l'ith a
hissing spatter domc I0 f cct in diam-
etcr, thc counterpart of the one in the
rresl liclrc. 'l'he crags tlere risitrg, a*
shown by rock f zrlls trnt'ler the rortlt
station, at the east ledgc antl at the
northwest crag.

l)rlring the rveek cntling at 2 p. m.,
Irebruary 22, the \Vhitrey seismographs
bave rccortlec[ no definitc oarthqnakes.
I)rrring the storm. \ibrrtion \ra" *xcessire
and hcavy rnicroscisms follorveit it. East-
l-est tilt lias been slight, bnt tilt to the
south ltas become excessive-

i

I

Volcano Ilouse, I'far. 2, 1gl8.
In ortlcr to understantl the remarkable

tlele)opments at Kilatrea. volcano dnring
the rreek cnding X{arch 1, 191E, rrherebil
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for the first time in tl.r.nty-f oul years
the lake ma,gma has orerflowecl the lirn
of the pit llalerrraumau, a brief rcvieil'
rs necessary.

In X{ay, 1913, the llalenaunrau lar-a
sa nk to smoky tlef i lrs uter' 001 lect rlorltr.
In llay, 1914, thc rncasurements rcveal-
etl about 600 feet of tlepth; Mav, 1915,
500 feet; l,Iay, 1916, lttft tect; lfay,
1917, 20 fcct. This rise cluring four
vcars \vas interruptctl tenrporarily in
1916 by a fall and recovct'y coincidcnt
u.ith the n[auna Loa outbreak. The re-
markable rapidity of that recovery to
the high levei of -N{ay, 1917, l'ould leatl
to the belief that llay of 1918 shoulcl
exhibit a still higlier level providetl rro
rupture releasccl the lIal,:riian iava col-
Lrmn somer,here in a loil'-level flol', caus-
ing collapse of the Kilatca crater.
Throrghout 1917 tbe lara renrainerl high;
by Jannary, 1918. thc bench magma crags
rrere far abor-c thc rirn of the pit, antl
on .lanuary 23 the lake rvas again only
20 feet dol'n. A subsiclence follorverl,
t lron lising n as resrrmeil.

'lhc January high level accclnls rvitlr
a seasonal flrrctuation rvbich I have comc
to considel systcnratic antl relatcrl to thc
sun's rlcclinatiorr. Tlrere is tenclencv for
lara to rise sudtlenly at solstics and to
sink snddenly at cqninox. This movcment
is cornplicatcrl, howevcr, br- a seconrlary
one, possibl.y cluc, at thc tl'o seasons rc-
spectively, to gradual restraint arrrl grarl-
ual leleasc of gas pressure, rvhcrcby
therrc arises aftcr the equinoctial fall a
pi'olongcd lising, fo)lolcrl by a shortcr
fali to solstice; u,hi1e from aftet' thc sol-
stitial lise thelc. is apt to be a. subsi-
tlcnce follorl'cd b;' a pronouncetl rise to
the monent of the equinoctial fa1l. The
amonnt of thc cffect of each crisis rvill
be tlepenrlent orr the equilibrium of the
lar-a column itself nith reference to its
gcncral trend nprvarrl, tlol-nn'arcl or sta-
tirinilty ilrrotgh a tcrm of years, antl it
is conrplicatetl al.so by the relation of stiff
nlagrna unrlerground to liclnid lava. Thc
lattcr is a foarning protluct of releasc
of gas pressurc in thc stiffel snbstance,
and consequently thcle arises special
chemical hcating. The solar effect can
hardlv be other than a squeezing of the
lock crrst of the globe cansing rise or
fall of the stiffel magma in thr: cracks,
this being thc rrobilc substance ncxt

unrler the rock crust. It lr.ill hence be
secn that rve have to ito with

( 1) Magma in general escaping
through the ages of volcanoes, perhaps
cxpelled by pt'cssure rlorvn}.arcl of the
crust of thc earth;

(2) llhis magma squeezctl in or under
the crackecl crust of the globc by the
stresses incluced in the equatorial pro-
tuberance of the sun's northing ancl
southing in summer antl wintcrl

(3) Expansion of this magma by gases
in solution, r'hen releaseil under sllch
changing stresses;

(4) Transfornation of this magma
by gases escaping from solution to bub-
ble forn, whcrebY gas rcactions gencr-
ate lteat, liqniclity and a foaning circu-
iation to make rvhat is calletl liquirl
Iava.

These .four nlotivc po$'ers, the first
trr'o terrestrial, the last trrc rcsirlent in
the lava itself, cannot fail to couplicate
a curvc representing the rise ancl fall of
a lava column throtgh the centuries, the
Ioars. an'l the sersons. 'llte nei rpsrtlt
f,,r r"ta,'veat's nast has hecn l^n'lenr.v
to glr,lrraliv risin'g lrva in Nluy anrl Nrr-

|elnl,cr, I'a'lling Iita itr Jttttc ltllrl T)o-

cernhcr, sharp 
-rising near June 20 anr[

Deccmber 20; antl a converse tenilency
to graclually falling lava in Fetrruary
anrl August, risinq lava in n'farch anrl
$eplenrber, sharp sinking ncrt Il:rrelr 2o

rr;l Spntombcr'2r1. Il is this crtlcndar
rvhich lerl thc rvriter to I'atch t'ith in'
tercst this year 1918 a fa,lling off of
thc lava column after reaching the Jan-
uary 20-foot lcvel; there u'as tlepression
40 to 50 fcet belo*. tlrc rim frorn .Janrt-
ary 26 to l|ebruary 8, with colJapse anrl
lorvering of the crags to the mirlclle of
Februaiy anrl evely evitlence of subsi-
tlence.

Then camc the pre-equinoctial rise antl
the eviilence that it was to be cxtlaor'-
rlinary l'as the sprrrting np of liquitl
lzrva, bcginning .February 15, arountl the
pit rnalgins, in rlepresserl aleas, rvhich
bavc sincc filled qrrictly nith large cres-
cut-shaperl outlving lakes. These alc
onite symmetrical, lviug betrvcen the
three great sectol crag-masscs and the
outer rvall, the scctors being iiftecl at
the pit center, and thc olcler lake occu-
pics the throe rifts ebtrveen the sectors.
Ti:Lis arrangemcnt unt'loubtedly means a
rloming of the bench magma carapace,
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its lrptlrc along thrcc ratlial rifts and tail jn the rvest richc contributing to

the n'd]ling .,1., u? th" liquirl lavn through the floor of tho l'cst valev, ancl fonn-
nLtlnerous 

"st afts. Thc 't'loming or intir- taius p]:ryccl in the northrvest ch:rsnl.

r.r"*""nn" of the hard floors oi ovcrflol, Renrnairts of the rorthwest shelf still
has heerr the most rcnrarkalrle feature of Protrutlet'l through the flat cmst of tire

the last vcar, these bcing liftert into rvcstcril_ fi11. Small or-erflows had polrrer'l

claEs g0 foet high aDrl t;orc, anrl this from tlie lake throtrgit the rocks to tho

t,"ri ".t,.t^,r"c 
L:rs fi'cquently riscn fast- rrcst of tlie northrvest crag. . 

llhc north-
cl ilran thc lakc so th;t the entiic rlish cast fill r':ls still highcr, n'ith a large
or sarlcer holclirg the lahe has gone up rlriblct dorne on its eastern surface, alrl
boclily l,ithout aiiy builcling b), ot-erflorv. frcsh ovcrflorvs frorn tle lakc hacl poureil
n.""iitfy this rno'vcment has 

-been- com thr-ough_ tlte northern gap into the nori,h

nrunicatetl to thc outer rvall of llalenrau' r,'all l-alley. The rvcstern ancl northeast-
rnau south\.est, ntashing up that n:Largin ern fills lvele ahout l0 feet belorv the

lr' t-- 10 t; 20 feei, ai the swellirg lakc level. ilSe lal<e appcaretl to bc gain-
rrp of thc central crags pincheil the fresh ing on the crags'
nii of tuun betn'een thclm antl the n'a11, Tl'Le southrvest station on the eilge of
a,rtl so ,'lisptacctl the rvall. the |it was raisecl into a, half-tlorne about

Orr Tcbrr,at,v 23' 1918, thc lar':l lakc 6firg1, so that the:lttificial rock Pii'tt-
nrcrfloled tlie inncr Iirir southc:,Lst :rt form lras tiltod southl'cstl'art'1.
.1 ,55 a. tn. ; tlte outel rirn, 5 09 ; thc Tltcrc ltllrl been a shalP carthquahc

riath frorrr ltrc:rLrlomol,ilo tclrnints \vas folt in Hilo about I !. n', tr'ebru:u'y

i,n.',tr",l rt il:1:; the autonohilo pa'il< 23. on Tcbrnary 2'l thcrc $ras rcactioll;
was leachecl at 5:35; the park \\ras co\.- the ol'erflol's ecaslcl alcl the lahc sairk
crcd at 5:41 ; ancl by 5:4T thc l':Llls srlr- 'bott four feet, so that -at -7 p' m'

r'ornrlirlg it l'r'r'e bui'icd. Ter minutes strctrrtling l'as su'ift through tlle south'
6tri'it rles r'stitrratc,l that the flol'harI ca,st cIalnell the grotto ralnllart stoorl

tlavcleil 400 yarrls. Tlre t,'trl lolgfll hi-h n;t all sirles. Thelc rras son)e cRv

Ir,'rrr llrr' ,,lgo "l 111" f ir is :r1'1'r'"ri- irrg irr rrr'l tnrt''lr t'tttn]'linq itr gl"uilrg '':rt'
rtralel.y a lraii nrilc casf'sotrthe:rst Ry onts l)uring thc riglrt 1i1s1s lrrl liecn

8:l:]0 a. rrr. tltc florv \1,'as slotvilg tlorvn. 1r'o*1] flows thrrtrtgh thc north glp an,l
I atr ilclcbtcrl to l{r' o' 11' Long for tlc florn thc northrvest chasm' Norv tllc
lirning, rort}cast floor shorved s)nmpi1g, but thc

orcrflorvscontirrrrctlorrthisclavrvithrvestfi]lrvaslessso.alc.]inbothplaces
strorg rcneu'als aholt i "."1 

C p' ltl'' llissing cones showerl qas pressrli'e' ' At 9

"r,,f ift"- lak,: l'a-" htiltling high s|atter a m' thc lake rlas 7 feet clon'n' rrith

tlo'rcs, st'ea'riog .o*trr.,,r.i ;ri t,nti, thc r'uc1 forutaining 1t_.t stcartv tricklc'

".r.,ii*".t 
nrrr nn,l tl,c sui,tirr""st ponrl, florving 1;36n5i11srahle rollrmc, sltt'clrr1 ttt

it.r r:umir.tl stlurling 
"l.,,.,t, 

r fcct riholc thc south antl sotrtltlcst from the sorttlt

;ir;';i,il.ir,r n1 111s 1iit.,o'iiit.1rott"t hcr:.ps stati,tt rent. [nsticctio' of the north

S in ii ti..t, lrighcr. The ovcrdor.s b.rii.d a'n at 3 p. rn. slto*e,l fhrt. thero also

tlrc lin of ll;rlolrlrlnrirll {t'ottt.irtst.urtllr llra lrll rras fotttri;rittitrg att'1 rlol't'o5"c'l

;,i' 
'irl. 

;,,.t "i.,i"" 
i,, tlrn sn,rilr strliotr' 5^1111 fnni' Tlrnt'' trrs {r'Tl'o'rrv.r'ising

.i\";"J';"..-.',i:r" ti* lougcst, rnrl nar- rl,,,ut loon, 6 o'clock and ncar nriilnight,

",r,., "f 
-ii. 

lo.re" e*t"e,.itv iui rri,le ncar autl this tcrile'cv to a six-1rour pcriorl

th., nit. It rvas a hL.:11r1i pahoehoe rvith r.as iroticed t}rorrghorrt. t^he $'cek. On

.,r ,ii.'.r"i,.,r lr, the ci"cit ancl urder this cla-v the southern A-frame *-as tlc-

io torr. At tlt" south statior' 12 :30 to stloved l-r"v a flor''
il,:ri ir. tn', ilt. olrl ohannel on the rin on lIorrrlal-' l'cl'r'u:rry li' 'err' 

florvs

t-tit nli"ir l'ith trickle lar-a u'c1lilg 1lll frotn tlc soltlelst l'cre floorling tlre
tlre rr.all crack there, n,lcre a fouritnil- folrrrcl course il thc ezrrly-morning, anrl

i,,o rn,l srltrrtitlg rrui Ltilt jn three lloul's n lcnel'al :rt 6 a' m' plslt{]tl olt alrns

,, it.tt,t"t'.nn"'5'fect high and 3 fcet at thc southeast, east antl throtgh the

oc,rns-., ,"ith gas flames lntirg r1r1'tlrrrri- o151 g11lsh' Some 800 yar('ls of the roacl-

frilr' f,n,n m:tlv otlficps in it" srrmnril' \rl! \ts trow httl'io'1. Flnus flom th''
iii,",l,'il,l t flows fr,,nr tl.ris solrcc pour- .o.,1L r-ert had half trlIecl the sottlrvest
J into thc sortlit'est vallcy. rvall r'ellef ar,1 thc rim of the pit v'as

The rising rvas gcncr:rl, a rlriblct foun- buried from the east station to a point
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rvcst of thc soutli station. The north-
eust fliL rvas alchetl up over risirg lava
bclriry ald nerv flons througli the east
gulch stoorl tl'o feet al-rove the grouncl
lcr,cL at thc czLst staticin. At 8 a, m.
florvers lr-ele hele in motion, anrl at 9
r. nr. ovclflot't, \\ras vigoroLls. llhe crags
had risen strongly. The celtral polcl rvas
cmstec[ ovcr. ]iocks rvorc f alling frorr.
the cast lcrlgc. The rising of the rvest
:lncl rroltheast fills proceecled ).ly periocl-
icirl craching :rncl f tiuntlering of heavy
cnrsts, clriblct florvs pushed out fl'orn
unrlel the margirrs, dnd flou's fron the
lakc at intervals piled up on the crust
of the liontls, but cvcr-rtrially nrelgetl rvith
thenr. Thc southrvest valiey fill rvas
oqually volurninous, but consistetl of
lumpy flol's from the south vcnt. The
l)rocess in genelal rvhitlh h.r,tl lcll to this
lenrark:rblc clevelopment of rrerv ]akes jn
all bhe l'all r'allc,r.s :nay tre clescribed as
plolongerl iltunresceuce follorvecl by out-
bnrst of liquitl lava up the rvall cr:rck.

At I I a. n. thele l'as a cascarling florv
fronr the fillecl ancl crustecl northlr-est
cJi:rsm pouring l'estn'arc1 into the rvcst
valley. This chasm cxtencls in a cnlve
flom a, cove of the soutlrrvest channel to
a circular pool at thc northrvest covc,
anrl is a grcat rift through the r'r.est
conc rirlgc. I l-as ablc to reac]r the
snnmrit of the west cone ritlge anil the
slrore of the north arm, l'here it n'as
founiI that the fortnctll'open ann rvas
now relilaceil by a heavily crusted area
lith n forv loulrl pools and rneanclering
clrr,rlels. At I1 : 30 a. rn. streaming
through thc southwcst arm $-as swift to
thc east, but an honr later tltc stream-
ing reversc{ antl pourctl sorithrvaltl. Ttr
both cascs, hol.et'err it r'r'as apparelt that
the northwcst chasrn ttas the sotirce, antl
thc pool in it stootl at a higher level
than thc lake. 'Ihere rvas strcamiilg
southeastlr-artl from the lolth arm char-
ne1, and this also cemc froirr the north-
lvest cove pool; that is, thc northcrtr cr,tl
of tle northn-est chasm. It is rcmalk-
able that the r.ents reyeale(l by the sutl-
r.leir recent risirg are idcntical rvith
those mapped a year ago. At 1 p. m.
tle west niclrc cone sud(Lelrly brokc up,
liquit.l melt spoutcd like an artcsian rvellr
thcn l.ith sucltl.en tumulfuous brcak-up
the two-foot slaL.rs of thc sl.ollen surfacc
of thc u'estern fill cracketl ancl foln-
tlelerl nnr'l splashed over thc etlges of the

pondeil arca-an aren, it shoulcl be no-
ticcrl, clistinctly higlrer than its margins,
The surface quickly coolccl to a flat ex-
pansc. I hacl I'alketl over tJris arched
arca, a half hour before, feeling sharp
qnahcs occasionally in the slabs under-
foot, antl thc cone hacl bcen foul fect
high autl teri feet across, r,vith a hissing
gas tube of srnooth lava on top.

'l'he nen' aspect of Ilalcrnaumau f or
tle wcck \yas now cleterrnileil ancl had
the follolirg cliaracters. A great slag
lrc:rp ext, rr,lirrg ;t0(t yitrrls sorrtlrersL acloss
ther r'r,hole eastern ant[ southern rirn slopetl
o{f beyord to ncu. florvs rvhich persist-
ed in activiiy to the south. Aroutil the
pit elservhero great wall r'al1eys 'lvcre
lilling up to the pit nrar:gin and at the
encl of the I'eck ovelflor'vctl that margin
east-northeast, nolth :lnrl rvest. 'fhe gleat
cr:rgs roso beyond a1l belicf, so that tht:
highcr ones overtoppcr[ t]re far lvall of
the greater Kilauea crater as seen fron
Volcano Hotse. lihis uprvard movctnelt
Iifteci lith it thc shores anrl ramparts of
the lake until the latter tvas near 15 feet
above the olrl rirn. As the fi)liirg of thc
solLthwest ilner valley consistecl of harcl
clriblet flows, this material maclc a rvedge
bctrveen the wall of the pit and the re-
sistless uplift of the central crags, with
the resnlt that the entire old rim frorn
thc south station q.estr,varil lr,as heavetl
up. lllhis is an abbrer-jateil description
of thc r'r'cch's construction, ancl accom-
panying the unusual gas pr€ssure and
rapicl rise of the ]ava u'ere sevcral snall
earth jarrings :r,ni[ trvo pronouncecl earth-
quakes. (ilhe seconcl one about 9 a. m.,
Iebruary 26.)

On I'ebruary 26 geueral rising con-
tinuecl. The crust of the northeast fill
rvas archerl a,ncl broken. Thc rvest fill
rvas much highcr, about I 0 fect bclorv
the shelf of the rvest niche, r'ith an opcn
pot ancl cone grotto in jts crust. An
open pond had formed in the r.all crack
acljacent to t]re rvest cone ,ancl thc latter
rvas a remarkaLrJe object 20 feet high
shapeil likc a gliffon. The south'west
vtrlley filling n-as only a few feet belorv
thc rim of the pit, ancl contajnetl an
arched or.al suggesting poilcling. The
southrvest station u'as nory liftecl 12' feet
anil the rim thereabouts three to five
fcct. The florvs from the south cone
r-ent sent out clephantirre toes at the er-rrl
of florvs spreaclirg like the tentaclcs of
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an octo pus. At 3 : 15 p. m. thc lake
rvas cmstetl, quiet and showed a cur-
tainecl grotto on thc ncst sitle of thc
southcast cove.

Wetlnestlay, Fe}iruary 27, rvas a ratlrcr
inactive day, 'r'r'ith lake rising antl falling,
continuetl filling of thc marginal ponds,
and great lift of the crags. At 7 p. m.
the northeast fil] was about fivc fcet
belorv the level of the east station, rvith
a long archecl s'welling on its northetst-
ern sicle, a flaring cone at its east entl
alil a putllle of rlriblet florvs jn motion
1\.i:st. Thcre 'n'as an activtl fountain in
the north cove pont1. The slag heap poncl
of the u'est niclte rvas live feet belorv thc
margil, and glowing toes macle out from
its etlge along the rvall valley. The cone
on its sumnit n'as hissing but quiet. The
view of Ilalemaumau from the roatl
southeast shorvecl otrly an upward slopc
sulnrountcd by {ile - lit mountainoLrs
clags, an occasional fountain fling in the
mitlst, the south cone {laring stationary
like a lighthouse, rvhile belorv in the
foregrountl a pattern of retl glowing
flows matle the l'hole sniciking mass look
as though it were perforatecl rvith fiery
apertures. Halemaumau rvas no longer
a pit. It s'as rather a ruggetl hill.

A r,alk arounil rvhat hatl been thc pit
on lebruary 28 at 11 a. rrr. shorved up-
sr.ollen flor.s sonth, rvith the sotth cone
on their crest. The southrvest rim hatl
been pushecl rqr I feet, the n'all remain-
ing vertical on the pit sitlc, but shoiving
a lalf-arch profile on the outer side, the
ritlgc being 15 to 20 feet rvitle. The
moiement hacl been on ntlmct'otts fisstrres
concentric to the pit, thc rock moving
like broken wax. Eviclently the move-
rnent rvas very grailual. As one rqalkccl
arounrl the pit the former eclge for sev-

eral huntlretl feet l.as a stecp obstruc-
tion rvhich ctt off the yielr'. Tlte tlature
of the structure knorvn as the "'half-
clome t' rvhich harl stootl on the north-
east eclge of Halemaumau since 1894 is
explaincd by this upliftetl southrvest rim
of 1918.

The filling of the sotthrvest valley was
nou' 12 feei above the olcl rim some ilis-
tance wcst of the south station, antl this
slopetl tlorvnwarcl to the t'est, leaving
only one short stretch of the oltl contact
betlveen floor antl 'r'all oppositc the I'est
cone. I{ere the floor rnaterial lvas a con-
fuserl uplifteil turnble ancl the lvest poncl

at

\I.as an arch of crust 'with somc slutnpecl
fresh lava north of it, The rvest cone
rirlge rvas now a to'lvering crag so much
upliftecl that the base of the rvest cone
rvas ilor- high above the riur of the pit.

'fhc i,vest niche polr'l harl :rn arched
snlfa,ce abot;e tlte level of the rnrrrgin,
ald trickle flon's hatl poured ont on the
sliclf. There rvere fivc cones close to-
gether on its surface, somc of them
hissing. 'Irickle flows n ere movitrg to
the northrvest crag gulch from the mar-
gins of the west nichc poo1, ancl near
thc olcl rest housc nortli the lava 'w'as

about 5 feet belorv the rirn of the pit.
The vielv from the rryest gives rnost
stlongly the impression that the cen-
tral rinlifted bocly containing the lake is
a rlome, ancl this is confirmecl when one
climbs to the eclge of the north cove pool
ancl {intls the lake to be hardly more thart
a ferv pools in sinuous channels.

Thc northwest chasm hatl rot recentlY
been active, the lake \Yas not nolv visible
from any part of the rirn of thc pit, as

it lvas norv wholly above the rim antl
hitlclcn by its ou'rr ramparts. 'llhe north-
east fiil'was nolv slightly overflorving
the rirn of the pit east-nortlieast ant.l

north-northeast. lts crust was flat a1ld

a striking evitlence of the very recent
strong unlifting of the long escarpurent
of thE northeasi ctag mass 'w'as furnishccl
by tlr,'say tlris pon,l lrppe,l againsl tlral'
nir.r. lt lappc,l against a bench con'
sisting of the upraisetl slrrface of the
rroutl 

"of rno ,lays l,ef,,tc, tr hcn tho pond
i'r,l he, n at a lurrer tctel. Tlrrts the ris-
ing crag had carriecl up the forme'r pontl
cri.st w"'itli it to make a shore f or the
ucrrer pott,l. Tlrcre lrere no eones oll
tlre fill at this tirne.

'Ihe lal<e at 10:30 a. m, \Yas three feet
belol' its bank, sltggish, coverecl u'ith
heavy crusts, fountaining in the south-
east, southrvcst antl north cove locali-
ties. The motionless crust flats covering
the greatcr part of the area of the north
arm-thrcc to four feet above the tor-
tuous channels which connect small pontls
northeast, northrvest antl north with the
rnain lake, suggest that the bottom lava
has corne up leaving the concluits and
sink-holes open. Thele are at least a
tlozen of these knorvn to the rvriter. It
seerns probable that the lake magma, ex-
pendetl in flows antl fillings, is impov-
erishirg the lnke propel', 'while its bot-



tom material, ebntinuous with the mate-
rial of the upswelling crag clome, is
coming into view.

Trom 1 to 4 p. m. the lake was brim-
ming southeast and very quiet, with oc-
casional subsiclences, one of these in the
evening as much as seven feet with in-
creased. activity. High pressure every-
where continued. The south cone puffed
loudly and occasionally spurtecl, antl flows
from this vent were again close to the
roacl.

On Friclay, March 1, at noon the lake
was high ancl overflowing, the northeast
f1l was overflowing the oltl rim of the
pit, and the general high pressure con-
tinuecl. At 7 p. m. the surface of the
northeast poncl was six feet above the
grouncl level at the east station ancl its

eclge, in terraces of overlapping slag,
threw out driblet flows eastwarcl. Its
surface was cracking, foundering and
making fountaining pools loeally, ancl
flames burst through the crust. The lake
lras brimming full, anct even above its
rampart, hemmecl in only by piled slabs
ancl folclecl crusts. There were few foun-
tains. Dribbiing overflows took place.

On this clay collections of gas were
made with vacuum tubes at the front of
the northeast flows and at gas jets flam-
ing at the lake margin, Reports of sur-
veys and of the Whitney Laboratory will
be cleferred.

Yery respectfully,
T. A. JAGGAR, JR.,

Director.

DD



IIAWAIIAN YOIJCANO RESEARCII ASSOCIA.
TION.

This society is e voluntary one, mado up of sub-
lcrrbers to scientific work which is being executed
by Dr. T. A. Jaggar, Direcior of the Ilawaiian
Volcano Observatory, lrolcano lIouse, P. O., Ha-
rvaii. All scientif.c exchanges should be sent to
this address.

fn 1917 there are about 150 subscribers in IIa-
waii and elservhere, firms and individuals. A
group of firms and persons in IIilo buitt the main
observator-v buitding in the spring of 1912. The
s'orli {'as fotncled by the Massachusetts Institute
of Technologl'. Publications to date har.e beeu
weekll reports since the summer of 1911 now re-
printed in Honolulu in monthly form. There are
also special reports, printed from time to time.

The weekl-v bulletin "as it appears in the lIono-
lult Advertiser is reprinted as a leaflet and sent
to regular annual subscribers io the work of the
Association. L. A. Thurston is president of the
Board of Directors of the Association. and L. T.
Perk is trpasurer. New subscriber"s who a, e
interested in volcanoes will bo welcomed in the
Association. The Association aims: (1) To re.
coril volcanic activity and earthquakes in Hawaii;(2) to attract scientiffc men hither for special
siudies; (3) to promote the establishment of
volcano observatories all over the world. The
annual dues of regular members are $5; patrons
of the Association subscribe larger amounts.
IVIIITNEY IJABOR,ATORY OX' SEISMOIOEY.

Thc lThitnet- Laborrtory of Seismology, nam-
ed aflcr an endo\ement Jund of geophysical re-
search held by the Massachusetts Instituie of

'l'echnology, in memory of Caroline and Edrvard
Whitney of Boston, is equipped with two Bosch-
Omori 100 kg trornometers registeriug N-S and
E-IV motion, a heavy Omori tromometer register-
ing E-W motion, and an Omori "ordinary Seis-
mograph" designed for registering strong earth-
quakes in all three componenis of motion. These
are seated on concrete piers in a closed. basement
room having practically constant temperaiure, be-
neath the chief Observalory building near the
hotel. Time is referred to a ratetl chronometer,
checked at intervals by solar observations with a
transit. Both iDstruments are loaned by the Col-
lege of Hawaii. Ilawaiian standard time (I{, S.
T. ) is 10 hrs. 30 min. slower than Greenwich time.

CANOANI SCALE OX' SEISMIC INTENSITY.
Expressecl by accelerations measurecl in milli.

meters per second per second.
f. Instrumental . .. . . .. .. . 0.0 2.5

II. Very slight 2.5 5.0
III. Slight .
IY. Sensible, nediocre ..... 10.0 25.O
V. Rather strong ....,..,. 25.0 50.0

VI. Strong , 5O.O 100.0
VII. Very strong . .. . 100,0 250.0

YIII. Ruinous ....... 250.0 500.0
IX. Disastrous . . .. . 500.0 1000.0
X. Yery disastrous . .. . . . .1000.0 2500.0

XI. Oatastrophic . . .2500.0 5000.0
XII. Great catastrophe ......5000.0 10000.0

Grade IY. is ordinarily the minimun perceived
by the senses; and in grade XII. the acceleration,
or rate of- change_ of- motion (jerk) rea.ches that
of teuestrial gravitation.

J

fn the standartl form of report the maximun intensity or acceleration, desigrated by the symbol a,or nax. c, is given in the conventional unit, the rnilligat. The milligal is a measure of acceleration,
luqh thgt 1 miUigal = 1/100 mm, per sec. per sec. : 10 p per sec. per sec. The Cancani scale, herc
ilcfirad in terms of millimeters per scc. per sec., can therafo;e be expressed in 'qilligals by multiilying.rch ol thc nmbers by 100.
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Volcano Observator'1., Mar. 9, 19i 8.
During the rveek euiling l,'rirlay, Xfarch

8, 1918, the ll:rlem:rumau lava column
ceasecl or.erflorving ancl the liquid lava
snbsirletl .10 fcct, ivith accompanying sub-
sirlence of t]re crag tr]asses. 'Ihe slLb-
sitlence startetl suddenly in thc early
rnorning of Xfarch 3 ant] for the lake
continuetl to Tucstlay, Ifarch 5, t'hcn re-
covery set in. The clags continued to
snbsirle to lrlarcir 6,:rntl thereafter they
becarne stationary. The recovery of the
lakc from Xfarch 6 to 8 arnountetl to a
rise of 20 fcet, or half of the previous
subsitlencc. The rencival of gas pres-
sru'o up to the present time has been
confinetl to the nairi lake antl thc north-
east fil], the rvestern antl southern bor-
rler vents not yet taking part in it. On
n'Iarch S tbe rlepression of the lake belorv
the southcast ovetflon nralgin of l\[:rrch
2 rvas 22 fcet.

On Saturtlay, March 2, at noon, the
pressuro at Ilalcmaurnatl r\ias high antl
the lake about tlrree feet belorv the
soutbeast rim, rvith motlerate nrarginal
activitv. The crags l.ere risittg to their
nraxinrnm antl r'ock slides rvere tumbling
tlon'n the back slope of the northeast es-
carprlcnt. A nel' point protrudetl frorn
that escarpment into the lake at the
east colc. The filling of the northeast
r.alleys l.as domecl up arrl flaming gases
hissetl throrigh the cracks between jts
heavy crust blochs. There rvas a pool
of collapsr: near its rnitl1le. At the n'est
niche ponrl the cone locality exhibitetl
an open pool of stuggish fountaining
lala, anil fresh tnarginal flows had push'
ctl ott to corer portions of the west niche
shelf. At 5:15 p. rn. the lake rose arcl
siighiiy over:florveil at the east gu1ch,
sencling a trickle of lava which potred
some clistance toward the stone shelter
at the east station. At 6 p. m. the south
cone source rleveloped a strong florr

rvhich spreacl torvard the southu'est far
into the night. On this e\.ening thc ac-
tivity as seen from thc Obscrvatory in
the distance was at its maxirnum, the
splashing fountains bcing in full view
at the southeast rampart, the north gap
anil the rvest liche, thc crags towering
high above thc lelel of the far rvall of
T(ilauea, ancl the gloiring flows to the
sotth coull be seen in motion. Thcre-
fore the subsidence u.hich set in after
midnight ll-as very markecl, for at 9 a.
m. on March 3 no activity was visible,
the lake hacl sunk r'r'ithin its inner pit,
ancl the crags lverc stationary. The ef-
fect of the sinking on the crags tlid not
appear until the next day.

At 4 p. m. on March 3 the contrast
to thc previous clay rvas remarkable, the
lava appearing almost evelywherc except
in the lake itself as deatl crusts, witli
hunclrerls of r.isitors srvarrning over places
inaccessible before. The lake was 12
feet belou' the southeast rirn, 15 fect
down at thc north cove ponil, thcre wils
much f ountaining antl rumbling of tho
type charactcristic of subsit'lencc, and in
the southeast arm the strcaming was
largely reverseil, pouring northwaltl and
rvestrvarcl from the sontheast channel to
mect other curlents along Jines of tur-
bulent fountaining rvhich was cxpenrlerl
in tlie eastern and central coves. Thcre
l.ere the usual quiet spelis accompany-
ing risings and crustings occasioned by
aecumulating gas. The soutleast cove
showecl a ncrv inc.lentation leading to the
central poncl. The lake sholved an inner
spatter bench three feet high arounri
the southeast arm ancl making a point
projecting from the east islancl crag irrto
thc central region.

The ponclet'l lava fillings southrvest,
rvest antl northeast all sho'wecl slumping
ancl broken crusts. The northcast fill
had al oval arca neat: the northeast wall
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'r'vhich had broken in and sn bsiiled I 0
feet. The rvest niche fountaining loeal-
ity was nor{ a cavern linecl rrith stalac-
tites at the side of a small pit about 10
fect cleep, l.hele under the overhang a
sluggish fountain gurglet1. 'lhe spatter
conc at the north gap had broken anil
toppled ovet southlvaril.

The south cone continuerl to puff ancl
driblet florvs frorn it contintccl to morre
at trvo localities near the roail terminus.
The heaps of lava of this r.lriblet typo
near the cono hatl been su.ollen into
humps rvith radial cracks in rnost re-
markable fashion dlLrilg the previous
thrce clays. That accumulation of ex-
panding pasty lavrl lithin tunnels of its
oln crust rva,s responsible fol these
srrellings, n'as clcarly shol.n by thc heav-
ing of the roof sl:rbs anrl thc rvellinE
of thc paste up the ci'acks. The last
lava in rnotiol :lt the loivcr cld of these
flows giorryetl orange, shorved fcw infla-
tion bubblcs, coolecl lcss rapiclly than
the bubhly kinds and solidificr.l iron gray,
rough ancl very hcavy, rvith aa fragments
in thc cra,chs.

On l{onday, lfarch 4, at 3 p. m., both
lake rnd crags were subsirling rapitlly,
the movement of thc crags being every-
whcre a rcversal of the recerrt tume-
scence. in thc center of tbe pit. There
11ras no\\r a sagging toward that ccnter.
The lake at 3 p. m. \\-as 18 feet belorv
the southeast bench, btt by 5 p. m. it
rras li leeI durlrr. Stlc:rrrring tvas vati-
ous antl often l'cstrvartl through the
southcast arm, therc xicre nany foun-
tains, arril stalactite rirns rvere gencral.
The sumlrits of the sottheast crag wele
rol' lor-c1 with thc southeast rim of
oycrflow. Tho east islantl tower hacl col-

Iapsecl. Thc rolth cove pond lay 15
feet belorv the ovcrflo.,r- rnargin of the
noi'th gap, antl the lava there lvas cov-
erec! with c'lark thin f estooned skins
stroaming 'westrvarcl to a border grottr.r
from a glorving arch of crust trvo feet
high which bridgecl thc channel leacling
to the northeast cove. This channel
meanderetl along the east shores of the
north arm ivith three open pontls and
ihlee crrrst bli,lges l-relorc ir emorge'l
aL"the eonlr':t) r'ngiorr, an{l tlolllcr prlst-
eil tunnel lerl from it to the larger ponr'l
of the rorthwest cover rvhich 'rvas 1()0
feet in cUamcter. The renaincler of the
north arm alea consistecl of soliclifierl
flats 10 feet above the pontls. llirere
was a large fountaining grotto on the
wpst si,[e of fhn ccnlrrl legiorr.

The west crag mass hacl saggerl in-
ward, opening wicler the northn'est
chasm. Thc east islancl crag hacl saggcd
inward, liltirrg iis spal ler )orols lori'all
the eenter of the pit. Thc glcat north-
east escarpment hail saggccl inrrarrl,
opening ercvasses ancl rer.iving thc east
gulch. l-he southeast shelf har'[ saggerl
inwarcl, opening glowing cracks along
the line of the olcl n'a]l. 'Ihe southwest
margin was littlc changed, hut sagging
of the rvest cone rirlge had lorveretl tbe
base of the l.est cone below the rim of
the pit, and rochs rverc faliing in a
chasm east of that oonc. The sonth
cone was flaming ancl lava could he
heard pouncling insic[c, but the sort]r
flows wele stationary. 'Ihc l.est nie he
cavern hatl its pasty lava pool pufling
at a lorver lelel, ard therc l'as no ac-
tivity at the rortheast fill.

Dnring the night the sonth cone main-
tainecl its bcacon 1ight, and the slow
from the actir.e lake \\ras vc1'y bright.
I'he crzrgs continuctl to sink.

On March 5 at noor the lava iahe ap-
pearerl to have rcachecl zr statioilary con-
dition. Its level was fron] 35 to 40 fcet
below the castem overflorv rim, antl tht:
spatter heapings of that upper rim had
collapsecl into the pit. Strcaming rvas
rnostly sor:Ltheastrlard, rvith occasional re-
rrersals to the central antl cast coves,
therc was a large grotto tunnel with
continuous fountaining ancl rapirl inrush
at the corncr, r'hich appeared to lcar'l
tos''aril the south conc, ancl the overflo\i,
rim u'cst of this tunncl linc hacl sulrsitleti
greattry in contlast to the eastern rinr,



r -liictr kept iis height. Tirerc n'as an-
other tunnel leatling to thc central pond,
The southeast covc $ras cmstctl, tlie
souiheast arm patterned u.ith bright
liles, and an irrrrer bench thlee fcet high
marginecl the lake at thc central point
and the east cove. 'l'he flarning at the
south cone continuecl. 'l.he southeast
crag stoocl 10 feet lon'er than the sorith-
east rim. The ccnti'al crags had changetl
their slLape ancl rntch hacl fallen alyay
froin thc mitldlc of the lortheast escarp-
merrt. !'alls of roch from the east lerlge
c1iff har-l made a large tnrnble of boul-
ders at the east gulch, alrd onc of thesc
hacl rolled out over the nel' lara 40 feet
frorn the base of the cliff. 'Iire pond
of the northeast lill shor.vccl fumc ris-
ing from its castern crust anr'l a glow-
ing cavern unclel the overhang of its
northern margin. 'Ihe crust ovcr the
Nest niche ponrl rernained high. I)uring
thc night the pit rvas less lnminous.

On Wetlnesday, l{arch 6, at noon, the
clepression \\'as about the san:Le, but tlte
lake rr.as rising. A nerv spatter margin
hacl formecl Nith crescent clonres sonth-
east, east, at the central colc, at tlic
west, in the north alm ancl in the south
west arrn. Streanririg rvas sr'r,if t south-
rvard from thc sontheast nallorvs, thc
sonthcast aLrn \Tas crusicd ovcl, ant'l thc
four grottoes of the soutlteast ooye r\Icre
spraying. The crags :Lnd floors $rcre
lorver.

A new conc rlas der-eloping il the
northeast valley pooi,:lncl a small lava
florv tricklecl frorn it o\:er thc collapse('l
blocks. At its soulce a block heaverl
and occasionally releasecl a puff of gas.
The pools of the north arln \\-cr"e slightly
higher, therc werr: flr.e or six active
fountains at the tunnels, ancl thc crustcd
rcgion stood lorrer. 'llte northwcst chasrn
contained an actir.e lava pool l2 feet
c.lorvn tlncl fully 20 feet above the lal<e
lcvel. The rvest nichc carerl rl:ts rcar-
ly tleacl, r'ith cltll glow in the cracks.
The southg.est ponc1 rvas borclerecl by a

foor at its east encl, which had sub-
siiler'l l5 feet belor. the lcvel of the
sonth margin of its pit. ilhe litpid r,as
20 fc'et belcl. that ntirlgir, l.ith castn-aril
stl'eaming, anrl rvith fonntains south :rrrl
southrycst. Activity :lt the south conc
hatl cease{. Glon' frotn thc pit at right
r\-as lnoalerate, artl tnuch greater soltth-
east than nortltlr.est.

On Xfarch 7 the olcl e(lge of the crater
rvas again tlefinecl except at tlie west
niche antl southeast rirn, the crags $/ere
stationarr', ald the fume l.as somet'hat
tlcnscr. The fume hatl been thin Xfarch
4 ancl 5. I)uring this day the lake rose
from a clepression of 30 feet at 10 a. m.
to less than 25 feet at 5 p. m. fioun-
tairs rverr: fen- both southeast and in the
north arrn. A fountain lvas boiling in
tho nortlrrvcst chasm. The southwe*st
1ronc1 r,as chiefly actile at the south
tunnel corrrcr. l.n thc morning the cone
of thc noltheast pon,l r,-as quiet but
glowing, but at 4 p. m. it was puffing
and ejecting lava spray. The rvest riche
caveru lvas jnactive. At 6 p. m. the lake
n'as only thlee feet belorv the partition
crust scparating the southeast cove from
the centlal pond.

On liritlay, l{arch 8, at noon, the lake
was 22 feet brrlorv the southeast rim
ancl rising, its surface level rryith thc en-
tlancc to thc ccntral pond. lt was ac-
tir.ely builtling re\y spatter niargins
everyn'-here, the tunnels x'ele sLrbmerged,
ard its inler bench $.as being overflorv-
ed:rt the central ancl castcrn covcs anrl
across the flats of the north arm. In
this northrrest region it rvas evitlent that
thr: north cliasrn ponil r,vas highel than
the northvest core pool, the latter high-
er than the north cove, anrl the north
cove highcr tl.ran the centr:rl region.
There lvas thus a distinct gracle clorvn-
u.artl from the rvells of uprising west to
thc sinkholes southeast. There \vere
many borcler grottoes ancl a hissing cone
in the miclclle of the rorth arm shoq,ecl
tlrat gas prcssure had been renel'ctl. The
lake n'as submerging the shores of the
southeast crag anil the east island crzrg.

Therc rvas as yet no renerval of ris-
irg in the crags, and hissing rvas lot
hcarcl frorn the vents of the outlying
ptinds rortheast ancl I'est, nor from the
south conc. A large conc, horvever, hacl
bccn built above thc sunhen slabs north-
east.

A notable change, probably indicative
of gas rising through the rocks, is tho
lecent lhitcning by solfrtai'ic deposits
of the region jnst north of the rrorth
station, in the vicinity of the three oltl
driblet concs of 1894. The collection of
gas sanples rvas continuecl cluring this
It-cek.



volcano observatory, Mar. 16, 1918. fe-r feet lorver reliltivc to its basin, tle
. ^P-ruilg t-hc week endi,g _xfarch 15, grottoes 1(erc nrorc actdve, ancr the
1918, _the_ lava crags in llalcmaumau itreamirg l'as srviftcr. .Iliere rvcre a
have slowly risen anc'l thc liquid lake also few founiains in the soltheast arm. At
rose, bnt tendccl to suhsi,le rr'lrtir-e to 8 p. lr. a small cone in flre central part
its. _contai-ning basin on 

-Thulsrhy ulr,l uf tlle north arrn 1-as puffing loul[y'anc1
!'rir1ay, March l'1 anil 15. rn gcneral, occasionally ejecting'sprLrts- of molten
the r'rcck may,be saicl to ]rave continreil lava. The irortirrvcst"cori poncl was foun-
the -recovery from. the recent sribsitlclce taining :rncl three feet bel&v its rnarginal
so far as thc main lava column is eon- rim- -
cernecl, but_ the liquiil lakc at the elcl On nlarch 12 at 5 p. m. inspection ofof tlic rveek was 10 feet lolt'er thar at the'lake was tlifiicult -orving 

to'clouds ofthe beginrring. Al1 of this and nrore steam from tho fresh flor,vs"occasiorrecl bv
rvas recoverecl on llarch 1ti. hcrry rain which continuccl for thr,:ton x{arch 9 at l0 a. m. thc crflgs \r-o'i. 'leJ-s stearn rnacle an impe.ctrable fog
stationaly, but three hours later they so-that trayel in places #as inpossiOli
n'ere rising. The night bacl shown tlim The lake,s et1ge, iro*.eo"r, 1,as 

^reacheil
glorv es though from a rising iake. 1'hc at the solthea'st- bench, and thc liquiil
rnoYcnrents of the ea.st letlge crag hacl showerl all the sigrrs of actirc l'isirg.
procl_uceil a deep notch at tht' eest gLrlch. f1ps1 oyerflos-s haii polrecl torvard t'lieAi 1 p. m. thc fo.ntain of thc north ]rollorv of the cent'al fonil, rvhich appcar-
coYe ponrl coull be p]trinly seen from the ccl to be lorver thair the ]ake. There
Oliservatory. Fro.m 10 a. rn. to noon r.ele fountaining grottoes southeast, :t
lhnte tt^lls.sllong risirtg so thrl ihe- bnne1t filrgree culirjrr riciie.l the )rissing gyoflo
n'est of the sorrllrcasl co\c uls 0oo,1,.,1. rrr(ior.rho sorlhcrsl crrg, rn,l il,c Irke
Just aftcr: 'oon thc lake subsicled t$,o or'ce nole allpare,l to bi gailing on the
feet antl then recovererl. At 10:30 a. ur. sra,gs. Thei"d las a hissir! conE in the
flor-s rrelc irr motion from the cone in cellral po1c1 :floor. The ea-st lcilge crag
the eastern part of the northcast valley appearcil lorr rclativc to the soltheasi
po1cl. At noon the ncirth cor.e pontl l:as bairch as tholgh the latter u.ere rising.
quiet, but the northlr'est_ cove pontl was The nortbeast'fill appearc,l crmparativi-
brimming l-evci rrith the surronnding ly low as though sirimpecl, grcat clglrls
Ago." .1"{ fountaining ncar thc ccntei' of stea,m rose fr;om it, ana no" noise colltl'n'itL high flings. Ilunres u.cre clense in be hcarcl there.
the vicinity. After 2 p. r:t. thcre rvcre On l{arch 13 conditjols n,ere about
rnore or.er{1orvs of the wcst shorc o€ the lhs sn111s. On March 14, horvever, thcre
southeast cor-e, antl thcre r.elc many rras subsiclence of the iake relative to
fountains abont its margins. thc soltheast bcnch, n'hich stood 30 feet
. On ltlarch 10 at 1p. m. the crags_ha.r1 abor.e it. A eircuii of the pit from 10

risen farther. At 2:30 p- rn. the lar.a a. nt. to 12 noon c]uring a rlriving soltJr-of the sorrtlreasl co\c \\'rc lili)e chrngn,l, o.ly lrin nt.o{lilcc,l tlro follurrirrg nofns.the southcast bench starrling -20 fect rhe fresli florrs were follorvecT along
above it,_ 'r,vhile thc bench on tl.re south their. southcrn margin to a point r.reai
sicle of tbe cove slopetl rlor'r'nwald to the t|c solth cone, whiih was quict, anfl no
rrest s-o that -in places thc lake r,r.as oniy noiss cou|.| be'hearc.[ from tie inncr pitsfour fect below it. Strcaming to the soltlcast or solthwest. The solthl,est
south*'cst margir r.as fairlv rapirl. At rnargin of the olter pit remainetl a high
1,10 t. m. the northrvest_ co\,c pond rvas riclge as before, b1t-near flre southrvcit
brimmirg and.a,ctive, ancl the north covc staljon the inncr {illing har.l becl liftecl
poncl quiet. Ai 4 p. m. the laYa rras higher and the baso if ilre rvest conc
hJgh and. fo.ntai'i'g in- tbc .o'th'-e,st l'as egain abovc the rim of the pit.
chasm. At 6-p..m. the lake at the sorth Glirnl,gos of the crags throlgh the 1,nin
casl .o\e hr,l rise n f rrsb n'itlr llrc floor \.rl'or rovorlo,l thnm rorierin! t,ig-t,. No
at the gatervay leacling to the certr:tl noiscs of actility 1r.ere heardi,t tliewest,pond. There rvas a curtainecl gro,tto far- ern stations, llit nt the north a thuclcling
ther north on thc rvcst sidc of the cole rrmble coulcl be hearcl from thc c'lircctioi-r
ancl a lirre of fountaining grottoes on the of the north arm. Trtme mixecl with the
southeast siile. stean male the norheast rim of thc pit

On l{onclay, }Iarch 11, the lake was a jmpassablc ancl suggestccl activity in fhe
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northeast fill. Ry rnaking a cletour the alteration of the vertical was inclicatefl.
east station rvas reacheil, antl tluring a Tilting increasecl to the east stronglv,
hoavy ,lorrnp,)rlr sl t'ong rrrmbling tiirh an,l u ir Ir it t horc rrrs mor'lcr:rle ,o"orlnrt
explosive noises ancl jets of blue fume to thc north from Irebruary 26 to Xlarcir
startecl in the northeast valley. Some 1. l{icroseismic antl r-olcanic vibration
kind of sprirting activity nas goirg on \rere motlerate at first; the latter be-
there, n'liich later exploration shou'ecl to came spasnroclic on the 27th, artl there-
be from the core east of the north sta- after excessive wind squalls obliterated
tjon, which c.jected high spatter anrl a tlic seismic effects.
flood of ver;' liquir'l lava in an unlsually During the rveek enrling at 2 p. rn.,
cxplosive fashion. frspection of the hot llarch S, 1918, six local carthqualres
cracks :rlrl "Pelets Kitchen" showecl no \Tere registered ancl numerous spasms of
clranges in that region. At 4 p. m. the volcanic vibration. Fir.e srnall shocks oe-
southe:rst co\-e rvas reacherl anrl thc lake currecl clurilg the tn'ent1'-four hours r,vhen
seen to be 12 feet belon' the south bench the Ha,1-.rnaumau lava changecl frorn ris-
and 30 feet belorv the southeast belch. ing to sinking, Maroh 3 to 4; thcse rvere
There rvas bigh activity and rapi(l at 4:07 ancl 5:15 p. m., n{arch 3, anrl
strcanring jn the clirection of the cen- on March 4 at 2:59 and 11:20 a. m. zrnd
tral ponr1, n'ith traveling fountains and anal at 12:08 p. m. Anothcr shock I'as
all signs of stbsidence. On lfarih 15 at 4:04 a. m.,-March 8. Tilting to the
ihe iorv level of the lake continuecl, but cast and north ceaseil and tenilerl rather
lhe crags t'ere rising. to the l-cst arcl south, North-solLth mi

f)uring the past nonth of storms, lava croscisms \\icrc strong throughout the
ovcrflorr.s and exceptionally he:rrr1- rains, week.
the scismonretric rccorcls of the Whitney During the rveek cncling at 2 p. m.,
Lzrbolatory halc been as follorvs: nfarch 15, 1918, three Iocal earthquakcs

Durirrg the l'eek encling at 2 p. *., werc rcgisterecl. The first two of these
Fcbruary 22, 1918, no clefinjtc earth- were r.ery small, at 6:28 p. m., March 8,
quakes nere recortlecl either local or dis- and ai7 23 a. m., l{arch 10. A stronger
tant. ft is dotbtful whether the r-lisas- felt shock occurred on March 10 at 8:06
trous slrocks of Amo,v. China, could har.e a. m. nfor-emelt of tilting increased to
heen regislerccl here owing to the cxces- r'ery stlong west and south. Microseis-
sive vibration due to high lintls. The nr:ic motion, dominantly north-south, cle-
tilting of the grouncl becamc vcry ex- cleasecl at the beginning of the pcriorl,
cessire to tIe south, antl ch:rnged from brit bccanrc strong and rhythmic iater.
slight wcst to moderate east. I{icro- \iol.canic vibration increaseil to a nraxi-
scisms antl volcaric (?) ribratiols \I.ere muln on March 14, eoincident with the
excessive owing to the storm, moclerating activity of the explosive corc in tha
at the enrl of the pcriocl.

.During the l,cek encling at 2 p.-.,
n'[arc]r 1, 1918, six local earthquakes rvele Volcano Observatory, Mar. 23, 1g18,
legisterecl, of rvhish one was fclt stronely During the week ending Fritlay, Mareh
in Hilo ard another strongly felt at Vol- 22, 1918, the lava lake of Ilalemaumau
cano lfouse. On Febrnaty 23, the tlav h.q.s risen 1.2 feet anc'l thc crags have also
of first lava orerflow at l{alenraumau, a risen until the high central peak is again
small shock was registerccl abont 4:30 in line rvith the far rim of Kilatea cratel
a. rn. ancl at .1.:06 p. m. came the llilo as seen from the Observatory. The foun-
shock,"of much grcater ampliturle on the tairs both e:rst anc-l rvest arc again in
seismogram. A small shock at 7:35 a. r'ierv from Volcano Tfouse, and the level
rn. Irehruary 26 rvas follol'ecl at 9:42 of the southeastern rampart of the lakc
a. m. by a srnart quake s'hjch rocheil the is onlv about 5 feet belolv the level of
)ruilclinqs ancl tlrew all thc recorc-1inq overflon' of lebruary. Thc latest move-
pens off the cylinrlers. On Fchi'uary 27 melt of tising has been slor,r', alcl the
there n'ere tl'o small shocks at 4:27 a. m. orly outlying area to take part in it is
and 6:57 a. m. and numerorls vibration the northeast ff]], r,l'hich has continueil
sT)a,snls. Tilting beca.me so excessive to to put out sluggish flows upon the floor
the south that the instruments $:ere re- of its clepression. The Februarv flon,
arijrLstecl Tebruary 26*probably a fixerl area is still i.ery hot, especially in the

northeast fi]] of IlalemaLrmarl.
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regioit of s\.'ollen tlornes irear tbe south seenecl higher. Thc sottheast crag rvascone' The most 
'enr'rkabre crag uplift tro- rn..,-o'r,,i-.r;tiro,,t ;;;-. "'

of the week has bcen the risc-uf'tlre --"orr-li"r.rr'u',.il'."3d;. 
;. the cleprcs-sou.thern portion of the rvest cone rirlge, sion-of the rake r.as about the same antlrvhich has createtr a nc*, sharp or;irrl ;ir;;.."'.,.;' i;,; 'il,."ffi"i""'irre 

centralment bet'r'ee' the rvest cure :rn(r tri" pora. on visitirg- ilr*- r.'ortti'gup at 4soltllr\\osl clrarrnel. t he rr hole bl,rck sl;rrr,l_ ;. ;. 
" no\r roltp wts furrn,l rr ith uning'\high above ilre orrl rim-of^thc pit. ip.','put *here rar-a boiled ancl a flam-Otr Sx1111,Jqr. [lrrclr lC. lgl8, rt'nnrn. i,lf 

",1.c1< 
rras llcr ire b,,si,l,. ir. Thc,1,.".. 1"fn rr-rs r'ising. ar!l rrrostl). cIrrsl,,,l lrill,,r,.sl cu\p p,,n,l rras Lrinrnring lerelover at a lcr.el in the southeasi- cor.c 1g with the n,]g" 'a."n._,l -lt url,i'-foortnir-feet belor.v the so.trreast. sherf _antt e i"g,' 

""a tli porrit rr-- tir.'^ north*,estfeet belor,r. the south bench. Stalactites ;ir;:J",o, clusted over. At g:J0 p. m.n-erc :rbuntlant on the spattcr trargi" ifi"la 
- 

".u,l; 
some slbsitlence an{ renewcclabor.e thc lake, thcre r*,os high_gos pr?, *iirtty i, tlre soi iiie'.rer,rf'.oul,'irr" rn.,tt,-

::::"1:*),,L"t,o-oring 
crusts, intl"suriacc,s ."ri 

";- remaining qustecl.

li'il'il'ill,,'i1., ,llfil"'ln",i','1, ,il;;; l;;:;:l , on urrcrr r1, ;rr 0;i,) 1 p. rhp rrko
the crust along tle' *h;t;r." 

-ih; 
;;"; l'"'-t ti:"" so as to btiltl a rrerv-rampart

n'erc slorvly 
"is!"e.. 

' 
i"-".:"f ,"i" f,i'iiJ Itl: t-:.t above the ln'el of the .south

ij",;:1,l"lJ,;J.l"l:i,,11,:,;#l jlig lil:':;;l,.l;i "f,;.,llll nli:; At"'.,,;:
of thc pol,l in itro 

"o,irso-of uo 
"tn,,r"-'. cltlsl n'l 

"oter .:rn,l ihc 5tlnnping \\'ts re-
firsl tlre pol \ras LalloorrirrE 

" 
n"if ,i" \-o.rse'l 

,1 
I'om lts.orlglnrl coutse. portring

;fi:"Ji*;ili:1Y #..1"':[llT.,;";,ii1; l]i1.11f..1""il""::,,::;; f.JH6:f,i"#
m. a noisy s;:rrrlt irrg fn,io'";"'i,'r."r.,,.',i j * It'^nt llrp rtcsr in e linc of foun,ler-
tlrere, ,n,i th;; rl;"- f"rl, .,,i,ri.fl,i',,r.i,,',' ]le atr'l, i'ottnlaitrs. erien,ling h.luoe n

l""t'Ti;.'"i,iH.":r"":,l,Jn',fl",1::"'",i"lT::ii''?";".'"liii,,i'1"],""013;'' ;:l; *
fronl ihq soutlr conc- fhn c:ls1 co\4. an'l a nn$-cfpsePnt rlumo

. Exproration or the nor.rreast cleprcs- i"t 
"1nir,:.ill,r,[lt"r,l; ;|i"i"f.."l,Jl;sion revea,lecl a rcm:rrka,ble. chan96 of i"''ii.'.n.,thcast core rlias on its north_the vestci'n cone localiiv. Tne coni *". ."."i" ,;ac. All around the iahc a newlon' a fuming pot _5 teet il tliarncter, ,nujt.l rnargir1 hacl been blilt aboltsrrrroun,le,l bv a sr,lrslr rcneer corpri'g ii,i*"'f.,,f i,i{.1r. Tlro solrtherct eraqarr rhe a'r.ircnnt srrifaee 

,,l0"i+i ;; ';,;;i ,,1.r'*,"r,rr rirro,r rrorrr iis formc'posi-from the center l.ith thinly festoo.netl altl lion Teloy the ]cvel of the southcasthli*lorc,l ghssv lara la,iirting il l_o.rl- rr",,"r ." f,,r iis srrmmil nou. stoorl lullvrrhich rnu5tr havo boen very Jiqrri.,l. ,lhi. i; i;^r ;rl,or.,, thirf l,enrlr. Thc souilroastcontrastecl strongly with the eartje_r lave ill".i rt"oa 12 fcct above tlrc lake. Ovcrin its.giistening gray surf:rce ancl_brittle iil.'.".trr""rt t.nni:l qrotto there *,as asmooth imsts. The ciection hart._19e" i",r1j'ffiir;g ;;;.' l"''iii."LT"o, ..1"explosive, for therc rr.ere 
- soliclili.d ;;,;;.1",i by sulph,r stain. The centralsplashes, drop)cts ana shre,rs,of frro mclt ;;il';;. crustetl over a'tl its cone hiss-thrown to a clistance and.the snrfacc ins but showing no special incanrlescence.ol flre Borv llla w:rs nitie,l rrirlr tJrc c1,r:rv "'?i,.""n,i, 

ity in tlrc solljhet.r err,, ,r5,lriblets nlrieh had iallen already .Lii.i_- nu f";lji ,r, 9:30 a. m., tenporary crlst-ifiecl. This lava *n" ,11-_*i:o_ll:T:l 
irg o.f"southcast channel, stin staeranrconl.a.1 ro att rtre rcsr rtr.af ir m.r.;. rvell i,,-,n,,rt,illi""iil :, i"j iii;*",'.1' _,,,t,n""tha'e 

_been -produced on tlc rnorniirg of ;;";'';i.otto on northr.est sicle of south-Jlarclr l-1 hv iorr.r.rrls of rain \vator inilro rr.reks 'r,e1cr,i ,f ,,1;., -ii;, i;i ' po"i ;,=r ilj,i; ji ';,,i i;;,il:,,Ji"'.i1""'"i,i'l:holuu-. Il n ill be ton','tnbnle.l thll rn 
r.H 

r 
r.srrnlnrl ar:(l solll hcast 

"')
iiii:;;"'.,1*;!l;s , "'-" r'"''i'"ir'"1'" i,lll :'L:lL #i 'i,?#1,,"n'"Y:il;i;,i:

Nothing ne$' r'as ob.n,,.,l'',o,tr, u',,r'ii',l'ci'i H:'ilT: ;ii"lX?{r.llltllili-*est except that the rvest core riclge i"g not:tt n-"r.i''r...;;l;;;iirl.uy to.,r,
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tainirg at the point of conflicting cur-
lents in the southeast arrn.

The south conc stootl 8 feet high, l'ith
cre\-asses on Jtoth sitles of it antl a sec,
ondary corc 15 fcet to the northcast of
it, both of thesc stancling on the crest
of :r nrrckc,l :nrl rrpsrr,rllerr li,lge rvlriclr
extcndecl for 200 feet along rvhat had
bcen the southcrn wali crack of the pit.

Ilxploration of the southl'est pontl- at
9 :50 a. ur. revealecl the fact that its
southr:rn n'all margin had been liftetl 20
feet ancl l.as becoming a craggy esearp-
rnent with a greatly-steepenerl southcrn
slope antl rvhite srnoke rising from its
summit. The ponrl, Iikc the rest of tlie
lake, shorretl a three-foot spatter mar-
gin, an active grotto at thc south tunnel,
a n,l looking lrross to i he nor.t h it rvrs
scen that a broacl nerv platforrri hacl
been huilt on the rorthl'est siclc of the
n'cstern cleck extersion of the central
clag mass so as to rarro\{ t}re south-
rrest channel to a long curving cha,sm
betvcen this platforrn anti thc rvest ccne
ritlge.

'Ihc castern rlepression of the north-
cast fill shor.ecl active driblet flol's in
nrolion alrrl lreavv glo\\ ing lccurnrrla-
tions of llrr rrLinh lra,l rrcllc,l lrl,
through cracks in the floor.

The north core pond r.as non' alnrost
obliteraicd, built over by a heavy floor
cortaining a spurting pot t'hich occa-
sionally burst ilto liolent forntaining,
ancl a spattcl cone thrce feet high rr.hich
sometirnes hissetl harshlr.. A littlc to
the north rlhcre the old pond rim hacl
trcen, thc sccorcl active orifice rvas an
oval gJorving ]rot two feet across, Jined
rrith srratter stalactites, ancl next to it
a flaming crack, oveL live lava rvhich
coultl be heartl roaring bclol', exhjbitecl
crorvcleil stalactites at the orifice of a
gloning chanrber rvhich tvere unquestion-
ablv thc prorhicts of remelting of the
n-alls ancl suggesterl the cavern type.
These stalactitcs x.ere bearrlcrl r.ith
icatc fibror:Ls leedles.

The rcinainder of the north arrn

The general floor of the north arm stoocl
fir-e feet above thcse pontls. Very hearv
rr Irile *mokp Ioso f rurn crarks irr tlre ol,l-
er rin of the north arm at the basc of
the northrtest crag.

Tho crags hacl becn rising slorvly, cs-
l,ccil llv in lhe cr.rrler. tlrn mosl marke ,l
change being the uplift of the south-
we st floor.

On l{arch 20 at 4 p. nr. the lake rvas
still high ancl 'hacl built a r.cry largc
ha1f -rlome at the south margin of the
southeast cor.e. 'lhe pool tr.as clusteil,
rising, and nncler high gas pressure, r.ith
spraying outbreaks at the margins, es-
pecially at the east gnlch ancl at the
sotth grotto. The grotto untlcr the
sontlieast crag lv:rs quiet anrl shorvecl a
high arch linerl ivith stalactitcs above
it. Ilrerything intlicated reneu'c11 stronE
gas pressure jrist at the equinox. At
night thc brilliancy of thc pit as seen
at a r-list:rnce was incrcascd and the
actual fountains of the southeast covc
could be seen from Volcano House. The
crlgs lvere clefinitely highcr, conspicu-
ously rising above the far erlge of I(i-
lauea as seen from the Keanakakoi flats,
antl the uplift of the prececling trventv-
four hours n'as specially conspicuous in
the south plessurc ritlge ancl its westcln
cxtension making a liftecl escarpmcnt all
the r-ay to thc rrest cone ridgc. The lat-
ter was broken through by the nolth-
west chasm, and the southrvestern half
l.as rising higher thar the northern por-
tion, making a ilistinct peak above thc
bencl of the southr,rcst channel. This
peak rvas much highcr than the lr'est cone
itself, a prominent featrre somc 15 feet
high anrl its base again above the levcl of
the rvestern rim of the pit. A new jut-
ting peak of rock protrurlerl from the
snmmit of the sontb pressure rirlge. The
srvollen new ]ava hills near the south
cone arc still hot alcl stanrl high ancl arc
nrnch stainerl with gvpsum, ancl therc is
similar staining elsel'here in the ncrr
flons, esyrecially over the olil I'a,11 crack
and the oltl flamiirg zones. The srvelling
of the south cone hillocks appears to
har-e continuer'l after the florvs ceased.
A verl' conspicuous riclge has srvollen up
over the main tuunel extencling south-
warcl from the soutli cone. Iti top is
the surnmit of the heaping and shor.s
lergthwise cracks clistenclecl by a bulging
fill of lala rvhich ro-qe flom belorv snr]

clcl-

area
shorvecl central and northwestern poncls;
the northeast cove appcared cxtended
castx'artl anrl fotr or five conspicuouS
pinnacles nrargined thc east islantl mass
on its lr.cst sicle. An active grotto hung
n'itlr atr alch of slalactilps rraq brrbblirrg
on the north side of the north-,vest cove
pontl rvith surface streaming towarcls it.
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smali gas slriracles arc distributetl along
the sulfrce oi this ieva.

C)n March 21 the high activity con-
tinued. There n'ere occasional large ceri-
trrl lorrnl:rins. hissir,g rn,l fltnr;ng glo\v
cracks ancl gas spiracles n'ere builb in
the banh at the sor,.tleast corner of the
southeast cole. There n'as much bal-
looning of skins ancl soutlcastrvard
strearning. The lake margin hacl bcconrc
easily accessihle at the east gulch rr-here
there rr.as no activity. No flon's u-ere in
nrotion at the loltheast fill. The nolth-
r.est cove pond rvas fountaining, the
north cove oone 1\ras hissing strongly, ancl
there tas lrciderate flaming at the pot
falther north. There rvas also an actiye
cone in the nrirlr'l1c region of the north
arm. No actirity coulcl be seen in the
n,)f tlr\vnst chlsrn or s ror'rn,l tlc n nslorrr
rr'rn. Tn the er.ening the l:rke floor'letl
tlrp hank rl llrc erst gnlch rn,l thn forrir-
tains n'cre pla,inly visible at Volcano
I{ouse, not only southeast, but also north
antl northrest. T,ate in the evening
there rvas temporary subsiclencc anc'l a
fall of the spatter bank uncler tlte south-
-.ast craq caused a strong wave.

On llarch 22 jn the morning thc lake
nas about 4 fcet lower, fume rvas thin
anrt the forrtains rvere no longer visible
ftorn the Obscrr-alory. Tn the afternoon
thc fnnres l'iccamc very dcnse. The clags
rnlrirrn'l theil hciglrl.

In the \\rhitrey Lal'roratory tbe seis-
mogranhs. for thc $.e,ek enrling at 2 p.
m., I{arch 22, 1918, hale registered frint
traces of possible tcleseisms or clistant
c:rrthqirakcs n'Iarch 16 anr1 18, on the
latter date about 2 p. m., ancl ore local
e:rrthquakc abont l0:54 a. m.. Xfarch 22.
The cxcessive tilt to thc south ancl wl'st
\..l'as comtcnsatetl bv graclual recorclv to
the north an{l east, Ma,rch I9-22. l[i'
croscismic motion dilninishcd from stronq
to moilerate clurirg the n-eck. Yolcanic
ribration increaserl anil became strorg oil
Xfarch 20, climinis]ing thereafter.

Volcano Obsen'atorv, 1\'Iar. 30r 1918.
During thc rveek ending Triclay, March

29. I918, the lava lake alcl craqs of
Ifulemaumau contimecl to shorv the ef -

fects of the eqtinoctial rise until March
26. r'hcn verv sharp subsiclence set ir
which has continncc'l so as to lorver the
lake 50 feet belov'thc southeast margin,
ancl all the crags har.e gone clown with

it. A singular coincidcncc of this sub-
sidcnce has been a markcd decrcasc of
l'tnn^ (lcllrily, insler,l ol iuct'e:rse sttch
as rornrnunly shone,I rei'y f i'ornpll.v in
thc irast lheri the lava rvent c'lown' Co-
o.,'r]iiate l'ith this has been the consicler-
ahlc clelsity of fuming which marked
thri reccnt r-ising spclls, also contrary to
the rule. ,\ssurning thin fumes dne to
rnoi't' complete comblLstion of thc gascs,
thc expl:rnation of the anomaly aplears
to hc that incrcase of crustetl and craggy
aieas over thc rerY large silrface of the
ul'nnr Iim of Halcntrttm;rtt pro{ltlcn(l
rn,ire crntlct,.nlintt lttnnels tn(l locs coln-
plctr: comltustion, whereas the prcsc'nt
ir-rbsitlcrce hts clemolishet'l those tunnels,
openecl larger liquicl areas and increasccl
both ihc forrntaining activity and the
combnstion. Thc rapittity of the present
,subsirlcnce is thr-. greatest this year ancl

is accompaniecl by southrvestwarcl tiLt
and numiro'.rs perceptible local earth-
ctnakes. This is jn accorc-lance with prec-
cdent for the periocl irnnecliately fo1l-ow-

ing equilox. Thc naturc of the subsi-
rlcirce 

- 
appcar.q to be a with.lrawal of

liquirl lai'a throrrgh sinklroles at t'he cast
anri so'.rth. anr'l withr]rarval of the bench
ilttgnrfl \.r'1 ip2l11 'lortnuartl nclt'llto cen-
to t,f the t'it.''l-lre cffccj ol this is to
flriton the lrithcrto steep surfaces xhich
slopecl a,n-ay florn the center and at the
salnr. time to procltrce saggiilg clcprcs-
siors ard crcvasses in thc threc great
rr,rll rrllclq. Tlrc crags' still in 

- 
full

rlorr ft'r'tn tho Olrscrvator';', rre srrbsid-
ing f:rst, and tlte for:rntains are no )onger
visi ble.

On Saturdal-, March 23, at 10 a. m.'
the lake was about 5 feet bclow the
hcnch at the ea-st gulch, rising about
three fect towards noon. Spatter mar-
gins bad been huilt higher antl a large
tlornc in thc sr:ruthcast cornei' sho\\'ed long
stalactitcs l.ith glon'irg interstices. After
a spell of breaking up the lake crustc{l
over. The grotto on the southeast crag
sirle hail collapsec'l antl there rvas a line
of solf ataric frtue and stain extenrling
from the lake along the boulder'filled cle-

pression of tlie east gulch. Ifeavy fonn-
taining noises could be hearcl from the
southnest cove. Ai night the fountains
\{ere r'ery brilliant in the southeast ancl
north arms.

On March 24 at 3:45 p. m. the south-
east bench stoocl about 8 feet above the



lakc. rvhich lose r\vo feot irr lhn corrlsa eorrlti Ln hnrld below. bllt xo glo\\.ruasof t.'n'o ho.rs. The two cones of thc visible. Gas collections rvcre 'rrraile 
onnorth covc 1vs1," puffing noisily, the north- this d:ry southeast, norilreast and north.west cove poncl r-as 3 feet belon' its lim Thc giorv from tlrc crater on gris e'e'-antl_crusted, alrl thc fLrrnes near its lorth ing was clim.

banl< lvere clense. At {; p. m. the risen i)n l,rarch_26 thc crags were slightlylake southeast \\'as very quiet, rrith onry higfier, the fnme otnr ,?i1"" 
-a.rrr"-, 

.,Lone grotto in action. r' thc ercning trro fountains .vrere visible in the clayiimcfo..ntains southeast anil one norilrq'est from thc ohsclfatory, bL,t io thc er.cn_coull be seen from the Obscrvatoi'y, but ilg nroderiltc fc,ultaii. aciion was visible.cluring tli.e night the intcnsest ilruuira' lrrom_4 t9 5 p.-m. ilre lake 
-r'as 

trigrrtion 'was in the ccnter ancl the southn-e.st ancl little chalg'ecl. fhe cerilal regiincove, brilging the miclclle crags into sil- ancl sorilreast 
".o, ,rele .-ry rr..fuyhouette. cmstctl, f oulta jus were playiig in tntOn.l{arcli_25-aL 5 p. nr. thc sortircast soutbwest arm, on the wist"siiie of themargin of the lake rvas trvo feet belorv certral.region,'intheoorttin;..f.ou"1,orra

the lewest spatter rint, largc tlornes Lacl ancl at the'southeart coo" *narl, as Lrs,al,formecl along the southern rampart, airc'l the strnamillg ,ou, .*ltf."."ra,' lt tfruthe southeast shelf sfood about 6 feet soltheast stilactite grotto there .!yas
rLuvc tLn lako crrrfrcc. 

- At i:30 1,. m. sjer,ly inruslr. At S:IO p. ,n. it " .ouf t-,-tlroro \rirs subsi,lerrce of rLorri a foot, erst core forlltains ,ra,o'ilr,:o*i,,g ,p,,"yrrilh. gcuelrl brpak--rrJ' ol clrrsts, r'cr:y high lbore ilrp sontlr margin.
l'a.pr{l slteaming tnd cnofl,rorrs forrulrins Florrirrg lr:r,l cease,l irr tlrc rroi.theast
migrating-across the soutlie_ast.cove rvith tlepression. At ilre nor.th g"r, ilr" coo.smuch bubblirg.,4l gps" glowing cupora stil hissc,l, h.t trre rirn pit'.ru, o.o"rycould be secn behind the stalactite cur- tl_ead, making mtch otlor 6f rrn" sulphu"rtlin rrillrin llre corner rlorne sorrlheasr. through a small. glorring ,ra,:giorl nia"L,'Ilre central poltl rleprcssion \\'as smok- en,[ 

.-l 
lro sulphJr notoie,l 

'i.o* 
wercrng; the crrgs \Tcre little changed. larger. The forth central cones \{ereThe_east islarcl crag hatl r&ently cle- stir] in prace. Th; ;;l eii of theveloped a conspicuo's spire rising above .ortheast crag mu.* *u*--g""Jly crev_i1s serrrtn_rolr. ln tlre nor-rbe:rsl ,lcpres- asspd and lailcn orruo, un-J-ltrnro h:r,l

sion_nerv flolr''s.rvere heapecl up antl clrib, been much rock t"r"ilti"g also at ttrelet florvs n-ere in motion on the east siclc east gulch. It l-as evi.lerlt t'hat motionof the blister lava area. These came in th"e crags .l.as becoming irregular,from a r_ough cone bearing beardcrl _spir- and there -\ra m.ch huirping andacles anrl flami'g, hissi.ng gas cracks. cre'assirig of the 
'orthou*f ttti orpn_At the'orth gap.cone the pot was in' cially an:ay fro'r the rresn'noivs ot tneactive, but a _glowi'g. crack h:issecl on extrerne northeast part, Cn.". nyu, 

"t*oits 
. 
margin ancl clcpositecl yellow subii- br.rlgirg and saggin'g ;, tt e noor or tncnates. 'rhe north co'e cone hacl small north -arm ar"al" Tiro grotto riit of thespiracle heaps on- its sum,nrit and ;,'e11ow rrest nichc l-as full of irokcl?cts anclstain and o'e of the holcs rvas-bissing clead. Thc sout'rnvest 

""ug -n..'appear-and fl^arli'g. Rocks fell from the rvcst etl liigher ancl also the eist siclc of the
encl of the riorth srnoke clag, which rvas northi,est chasm, but this I"*i- ,pp""r_cracking on the north station sicle; this ance na)- hare bee'a si'kins ot theclag, at the l.cst erd, sccrned higher in rvcst sicle.
profile than the eastern enrl of the north- On lfarch 27 at 70 a. m. the ]ake sur_east crag mass. The lar-a in the north- face stoocl 12 feet belol, the sontheastwesl cor-e poncl -r,as high ard .crusterl shelf, there rve1"e no markecl changes, tlerri{lr r slrrgg.ir_lr_ lorrnlairr Lrlloonirrg thc crrgs rroyl lorr.cr, Irrrt Ihe lop of 1lecrust ancl belching gas at the north cor.- soutbeast c_rag rras still hlgher'than tirener. The site of thc north central ponrl souilreast sheji. Tn the cvEning falls of
$as_occnpiccl -by trvo cones. rock r,.cre reportccl, and from i ,lirtor.""

'Ihe rvest riche rvas dna,l, 
^an,'l 

in the tLe pit appeireil ciull except for brightnorthrvest ch:rsrn the floor 
_ 
of clust rvirs glol's oceaisionatly r,vith surllen flaring,

12 feet dol'n, and a bright yeilorv sol- A snrall earthquale was felt.
fataric area hacl formecl o. the r-est mar- rrrorn 

^the observatory at 9 a. m.,gin of thc rirn. A hollorv blol.ing sounil nfareh 28, it l-as clear that strorg sub_'
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sicience had started. The crags wcre
lower and both the north ancl southeast
lake corners n'crc smoky. At 4 p. m.
tbe lava southeast l'as lli feet belorv the
southeast sliclf ancl 1l fcet bclorv the
rim of recent overflorv at the east gulcli.
1l'he southeast co\rc was continuously ac-
tive, 'wittr rapitl southn-ercl streaning and
trar:eling fountajns. Ilspection of the
north aim at 5 p. m. shol-ecL that tire
whole east half of the floor hacl col-
lapsecl, rnaking oncc more an open lak-c

w[ich joinec.L the north ccntral and north
cove pontls. The irorthrvest poncl r'as
still cnclosed rvith r-aLls alrout 8 fect
high. At 11 p. n., seen from a tlis-
tr,irce, ihc crater rvas vcry bright, espe-
ciallv tol.ards the lorth, there rvas much
flarilg tluling the nighi, and the crags
subsidecl so that the central peak as

S,'en frum lhe ()L,Scr\llOrv JIrpcl)erl u'll
belon tlr,' sottrlru, sl nall of Kiluuea
crater.

On nfarch 29 at 5 a. m. anotirer small
earthqu:the u'as fclt and at 8 a. n, the
crags \vcre lou'ol antl thc fume \\ras very
thi;. At 3:30 p. m. the lake rvas fotnd
to have subsiclecl profounclly so that thc
southcast slielf stood 40 to 50 feet above
it. The central group of crags hacl also

sunk antl the southeast crag was fully
10 feet belorv the surface of the south-
cast shelf. Crags u'ere opening along
the line front thc sontheast grotto to
the south cone. Thc latter hacl coliapseci,
prrffing strlplrtlr fttntc I'os( fTolt),n olrclr
c,ack- trcsf ol it, lltet'o tt as 2 [1nftetr

area ail arornil, antl clark retl glorv coulil
be seen l0 feet clon-n the clacks. The
aclir ity \\'its lrol milclr chl ngo'1, stl'cam-
ing r:rs solltlr\rll,l in t lrc soulLcrst co\pt
.n'tiile th" southeast arm :rtrcl mitltlle re-
Eiorr rrele cyrrsieul 6re1 excopl lor a large
iorLrtain lt I lrn nnst si,le ol the lake'
'l'.herc was bornbilrdment at the b:rse of
the southern anil southeastern cliffs of
the soutltcasl cove. The high cliff be-

neath the southeast shelf shol'ed some

overhang. Tlie east gulch rvas cleep at
tire laliJ shorc, btt choked 'with stones

flrllon flotn lltc cast ln,lge r slrorl dis-
1'rnco a\\ily. Tlre laltol' lrr(l srrbsi'le'l
ancl flattcneil its back slope. The east

islantl crag mass shot'ec1 markecl incli-
nation tol'-artls the ccntcr of thc pit of
its spattcr lelel of the previons .tlayt
and al gloning ca\rern \{as revealecl at the
east cove lake rnargin.

The ccntral poncl harl a glorring anil
flaming hcap on its east sicle' The cle-

+4

pression northeast rvas lo'\'ver, there were
small pits of collapse ancl open crevasses
ncar lhe northcast rvall anct in the mid-
tlle of thc northeast fi11 r'ery hot air
rose through big cracks from glowing
clcpths. The north arm lakes lvere 30
feet clorvn artl very fumy, with sluggish
activity and thc cones gone. The west-
ward slope from the northwcst chastn
rvas flattcr, so that the central rcgion
rvas again vjsible from the northrvest rim
of I{alernanman. Thc southwest crag
and rvest cone \ras stilt relativelv high.
At the sorithr.est floor, horvevcr, the
slope leacling up to the cliff over the
southwest ponrl rr-as much flatter, the
poncl stootl 30 fcet below, rvith contin-
uous fountaining at the south tulnel,
ar.rcl the soutltl'est channel hacl n'itlenetl.
The inner bench on the east ancl north
sides of this pontl stoocl 10 feet above
the lake, but the corresponcling bench on
the south sitle l.as l0 feet higher, shon'-
ing that the central crag mass hacl sub-
sitled more than the southrvest block. The
non'l was mosi l.y ctttsle,l orer. Hugo
1'a|asccs hr,l ol,nne'l ;lr tho fluur'llorth

of thc south cone ancl everyrvhere arountl
1,he pit. Such crevasses showccl the in-
ternel incantleseence of the bench nlagma
to be only 12 to 15 feet below the sur-
faee.

In thc Whitney LaboratorY of Seis-
rlology nine local earthquakes have been
registeretl cluring the week encljng at, 2

p.-m., l{arch 29, 1918, anc'l also smaller
lrcrnors rvhich lvould harcllv rank as
quakes. This n-as all accorc.lant lvith the
ch:lnge frorl rising to sharply sinking
lava. At least three or the shocks wcre
fclt at \rolcano I{ouse. The times rvere
11 :09 p. rn., llarch 23 ; 7 :23 P. m.,
March 25; 9:47 a. m., 8:30 a. m., 9:48
p. m. (f elt), X'Iarch 26; 7:38 P. m.,
(felt), 9:40 p. m., and rnanY trernors
Marctr 27; 6 a. m. (fclt)' 9:24 a. m',
lfarch 29.

Xllicroseisms throngho'.rt thc rryeck I'ere
rnoclerate, volcanic vibration rvas at first
stlong continuously and later strong in
shart- spasms. Tilting movement, from
a trencl at first c:rstrvarcl ancl northl'ard,
changed on X{arch 25 in the north-south
comfbnent to strong southwartl' ancl the
.e*t ,1ay in the east-rvest componert to
rvestwalcl, ani[ thereafter tlte sonthn'est
rrlt rncreesc,-1.

'Very respectfullY,
T. A. JAGGAR, JR., Director.



HAWAIIAN YOIJOA-NO RESEAROIT ASSOCIA.
TION.

This society is a yoluntary one, made up oI sub-
rcrrbers to scientific work which is beirg executed
by Dr. T. A. Jaggar, Direcior of the Eawaiian
Volcano Observatory, Volcano House, P. O., Ha-
waii. All scientifi.c exchanges should be sent to
this address.

In 1917 there are about 150 subscribers in lfa-
waii and elsewhere, flrms and in<lividuals. A
group of firms and persons in l{ilo built ths main
observalory building in the spring of 1912. The
work was fouDded by the llassachusetts Instiiute
o{ Technology. Publications to date have been
weekly reports since the summer of 1911 now re-
printed in Honolulu in monthly form' There are
al"o special reports. printed flom lime to timc.

The weekly bullplirr as il appears in t'he Hono-
lulu Advertiser is reprinted as a leaflet and sent
to regular annual subscribers to the work of the
Assoclation. Ir. A. Thurston is president of the
Board of Directors of the Association, anil L. T.
Peck is tteasuret. New subscribers \Yho are
interested in volcanoes will be welcomeil in tho
Association. The Association aims: (1) To re'
cord volcanic activity and earthquakes in Hawaii;
(2) to attract scientific men hither for special
itriaies; (3) to promote the establishment of
volcano obsetvatories all oYer the world. Tho
rnnual dues oI regular members are $5; petrons
of the Association subscribe larger amounts.
\,VHITNEY LABOR,ATOR,Y OF SEISIIOI,OGY.

The lVhitney IJaboratory of Seismology, nam-
eil after an endowment JuniI of geophysical re-
search hel,:l by the Massachusetts Institute of

TechooloEJ, in mpmory of Crroiine antl Erlrvard
WLitney -ol Boston, is equipped with two Bosch,-
Omoli 100 kg lromometet s registeriilg .\-S- and
E-\V motion, a heavy Ouori tromometer register-
ing E-trV motion, and an Omori ' 'ordinary Seis-
rnograph' designed for registering slrong errtL-
qua-kes in all l6ree coDponents oI Botion. These
Cre seated on concrete piers in a closetl basement
room having practically constant temperature, be-
neath the thief Observal,ory buililing near the
hotel. Time is referred to a raieal chronometer'
checked at intervals by solar observations lvith a
transit, Both iustruments are loaned by the Col-
leEe of llawaii, Hawaiian standard time (H. S.
Ti is I o hrs. 30 min. slower than C rpenrvich {ime.

CANCANI SCALE ON' SEISMIC INTENSITY.
Dxpressed by accelerations measureil in milli'

eeters Per second Per second.
I.

ll.
1II.
IY.
v.

vI.
VII.

YIII.
rx.
x.

xr.
XII.

10.0

5.0
10.0
25.0
5 0.0

10 0.0
250.O
500.0

1 0 00.0
2 500.0
50 00.0

1 00 00.0

Instrumental .. 0.0
Very slight 2.5
Stighi . q.9SI
Seasible, nediocre
R,ather strong
'Very s1to.* ...100.0
Ruinous .... ... 250.0
Disastrous .....500.0
Very disastrous ..'....1000.0
Catastrophic . . .2500.0
Great catastrophe ...'. '5000.0

Gracle IV. is ordinarily the minimum perceived
bv tbe senses: and in grade XII. the acceleration,
or rate of change of motion (jerk) reaches that
of terrestrial gravitation.

fn the standard. form of report the ruaximum intensily or acceleration,- designated bythe syubol a,

or mai. c, is given in the conventional ruit. the Inilligal. The mil)igal is a m,easure ot aceeleralron'
iu"f, tftat*'f 

-titiig"f : f7foo ---.-fJ" "u". 
per sec. : tb rr- per- sec' per se9 . Th.g Cancani scale' heri

a;i;"; l; i"r-. 6t millimetlm per-""". pd"-*., can ther6ioie be expressetl iE nilligalg bv multiplving
ach of thc nmb€r8 by 100.



WEEKLY BULLETIN
OF THE

Hawaiian Volcano Observatory
VoI. VI. HONOLUI.U, HAWAII, APRIL, 1918. No. 4

VOLCANO OBSERVATOIiY, April 6,
1918.-During the week enciing tr'riday,
April 6, 1918, the subsiclence continued
ancl reachecl its maximum movement
about April 2. A comparatir-ely sta-
liouary conclition of the bench magma
as represented by the central crag was
inclicatecl between April 3 anil April 5
while the lava lakes cluring this inter-
val rose relative to the crags. At the
time of writing this rising of the lakes
continues vigorously anri appears to
mark a distinct recovely from the sub-
sitlence. The maximum depression
reachetl, measured roughly April 3 anrl
April 5, rvas 240 feet for the lake sur-
face below the east edge of llalemau-
mau near the stone shelter. The cen-
tral crag stood 108 feet above the lake.
Although the lake appearetl to be rising
ancl greatly floocled the floors between
these dates, this action must have just
compensated the subsiilence for both
dates gave like measurements. llence
the tlepression iimit appears to have
been reachetl April 4.

The sinking lava column was being
v'ithdrarn'n dolvn the Halemaumau shaft
from l\farch 26 to April 4, a perioil of
nine clays, from a high level which hacl
flooded the Kilauea inner cone for over
a month, the total subsiclence amount-
ing to at least 260 feet below the over-
flow rim southeast. The effect of this
novement was to restore the olil Hale-
rnauraau pit,-with its margins filled out
where clepressions hatl been anil in a
few places broken away where the
eclge hacl been crushecl ancl loosenetl
during the rise. Constructive effects
have been greater than destructive so
that the pit is srnalier ancl much more
symmetrical, the north-eastern ancl
r-estern niches being now fillecl with
new lava. The subsitlence carrieil clown
ths greater crags intact, the lake main-

tained relation to the crags in form and
action essentially unchanged. The cle-
bris slgpes eventual.ly encroached uporr
its outFr shores. These tumbJod slopes
when they fell in the lahe, clearly
evinced the presence of a shallow lake
bottom flying at flat angles by choking
the channels and pools. Numerous iu-
calizecl small earthquakes accompaniecl
the movement of subsidence, increasing
in vehemence as it increased and cea,s-
ing completely 'whcn recovery began.
During the maximum these jars were
quite perceptible at the eclge of the pit.
The f umes have been extraoriiinarily
thi.n anrl the presence of eighteen or
more vigorous lava fountains building
cones shows that combustion of the
gases is very complete. A spectacular
feature of the rocl< slides which accom-
panied the depression was the caving
away of the still incanilescent lava flll-
ings on the northeast and west, which
were sufficiently mobile to ooze outward
on the broken face of the cliff as very
stiff aa lava which then broke ancl flak-
etl away in large blocks making by
night stupenilous fery avalanches into
the ilepths below. Ila,lemaumau is no
longer a hill, it is a pit as of old wlth
the whole panorama of cra.ggy hills ancl
five bubbling fiery lakes spreail out in
plan beneath the visitor'.

On March 30 the n'hole Halemaumau
iandscape of crags, ritlges, chasms,
lahes and plains very gradually subsiil.
ed ancl so rapidly that the rocky hills
which have been a feature of the view
of the pit from the Observatory for
over three months hatl rlisappeared by
the next day, hidden by the rim of the
pit. There were no avalanche clouds,
small roch falls took place but n6 great
ones and angular measurement, during
the subsirlence, of fxetl points on the
old rim, failetl to cletect any subsidence
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there even u'hen the inner crags were
sinking rapitlly. The fume was very
thin.

At 5 p. m. the lake was over 100 feet
below the rim, the new pit was defnecl,
the southeast shelf remaineci erect, the
lake was enlarged by marginal collapse,
the central poncl 'n'as actir.'e antl the
crags kipt rrearly the sarne relation to
the lake as during the high leve1s. An
irnmense overhanging cliff beneath the
southeast shelf clescendecl a1l the way
to the liquicl lava of the southeast cove,
but this did not imply a sinhing of the
liquitl within its basin by that a.mount,
for the entjre containing basin had sunk
with the liquicl, parting from the south-
east shelf aiong great fault cliffs where
the east gulch anil south crevasses hacl
been. In fact just at this point the sub-
sequent fall of broken rock into the
lake quickly fillecl it ancl closeil the
channel which had previously letl to the
southeast cove, showing that its basin
was shallow.

The new llalemaunrau rim extended
the southeast shelf to follow approxi
mately the line of the f ormer 1894
bench on the northeast sirle of the pit,
but at a much higher level. The oltl
cliff line remainetl on the north, a new
cliff crossed the west niche. The south-
west margin which hatl been pushed up,
now crumbleil away somewhat, enlarg-
ing the oltl pit in that clirection only;
while frorn the south cone to the south-
east shelf there was a new oliff consid-
srably inside of the o1d pit edge.

The summit of the stiff cylinrler which
constitutecl the movirg lava column in-
side the pit hail on it as before the
hortheast valley floor, the northeast

48

crag mass, the east island, the north-
west, rnest and central crags with the
outlying floors, pits, chasms anil escarp-
rncnts and the lake in the miclst, all the
activities of the whole scene, smoking
vents, fountaining grottoes and stream-
ing channels maintaining their usual
habits quite regarclless of the fact that
the entire relief map of lvhich they
r.ere parts was sinking into the depths
at a rate which averageil more than 50
feet a clay. It was an astonishingly
oomplete demonstration that the lava
lake ancl its feecling tubes constitute a
mcre surface mechanism in a substanee
capable of moving en masse.

On looking rlown on the new fill
northeast occupying the old crescent-
shaped. 1894 wali valley somewhat out-
sicle of the true pit margin, it was seen
that the drainage of remnant liquicl out
frorn under the cones which had been
maliing flows fve clays before had left
tleep tunnels ancl pits all glowing with-
in, the luminescence showing every
detail of a cavernous space with a roof
shell 10 feet thick, the interior, appar-
ently 40 feet high, revealccl through a
ragged hole 50 f eet across. When a
L-lock of the roof shell fell in, the brok-
en roch was seen to be of bright yellow
incanclescence, while the car'ernous
space's'as rather orange reil. Some 40
feet in front of the east shelter enor-
mous gaping crevasses were seen at the
base of the new n'all. Farther lvest
along the northeast valley and in the
tlepression unrler the north station these
cracks glowed inside ancl occasionally
iheir qrlls collapso,l.

Looking into the north arm of the
lakc the liquirl of the large north poncl
was seen to be fountaining with high
flings of rnelt and receiving a cascade
flowirrg northward from the north cen'
tral area. It had greatly enlargecl ancl
loweretl, The lava. stootl some eighty
feet below the north gap, but the north-
west ponil in its separate pit appearecl
to be at a. much higher level ancl also
fountaining. An isthmus separatetl the
northern lakes frorn the central region.

At 6:30 p. m. the lake appeared as
though rising, but the marginai cliffs
appeared higher'. The east ledge in sub-
sirling w-as separated from the southeast
shelf at what had been the east gulch
by a crach which could be tracecl all the
way to the bottom of the inner cliff ancl
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this markecl the contact plane between
the subsicling bench magrna ancl that
portion of it s'hich was locked to the
o1tl rirn by the new overflow-namely
the southeast shelf. The summit of the
east le.lse was now tlown to the level oE

the souiheast sbelf. Only the central
crags appeared still a very little above
that level. The southwest pond was a
deep active pit. The southeast cove hatl
broken out an embayment in the direc-
tion of the south cone. The south floor
had sunk irr steps with cliffs and cre-
vasses betn'een it anci the southeast
she1f, making i1 tt61s quite inaccessible,
where on the tlay before the writer hacl
walketl across it to the central ponil.
Both the southeast ancl southwest arms
hacl wiclenecl, there was a aleep cove in
the north face of the central crag mass
ancl the whole north region of the lake
looked wider. There lgas a glox'ing pit
and a floor cone on the northwest side
of the central cove. So much hacl the
lake subsicled that the north arm was
now visible from the southeast shelf.
Fountaining n'as moclerate jn the south-
east cove anrl there was the usual broacl
zone of streaming to the southeast.
During the night brilliant flaring coultl
be seen 21bevs lhs pit.

On the morning of }Iarch 31 all but
lhe cxtrcnte iip of ihe c.ontral crag had
disappeare,I from the,listant vicw. At
10 a. m. it was seen that the inner circle
of crags hacl moved iLorn'n more than
the outer circle, the latter tentling rath-
er to hinge against the outervi''alls and
flatten their centrifugai slopes. Be-
tween these two portions of the lava
column were ilepressions such as the
northwest chasm, the southwest anil
central poncls and the cove valleys.
Evidently the inner lava column movecl
dorvn fastest antl there is probably some
eoncentric fissuring which separatecl the
central core from the outer ring.

The depression continuecl all tlay with
small rock sliiles, especially west, north
ancl east, some rerl dust, much opening
of crevasses ancl thin fume. So gentle
was the subsidence that the delicate
sculpturing of the west cone, the east
islancl spire and the hanging central
crag pinnacle kept their positions unin-
juretl even while being carrieil down
bodily. Bench remnants still clung to
the upper walls north, west, south anil
southeast. The south cone and the

southeast shelf remained on the upper
rim. l{oderate incandescence was seen
in the cracks, There was a splashing
fountain in a pot in the central pond,
the several lahes were surrountled by
inner walls about 15 feet high' there
was a live pond in the northwest chasm
and ten or twelve borcler fountains were
in action in the lakes which occasional'
Iy showeil spells of breaking up antl
foundering crusts. Streaming was
mostly to the southeast. Now ancl then
a fall of rocli into the lava wouitl start
action.

At noon Monciay, April 1, the same
general relations he1cl, everything was
lower, avalanches *'er stronger antl the
highest clags rilere far below the rim.
The southeast shelf harl f allen away
antl was much narrower and the rock
falls from it had plastered the south-
east crag with sheets of lava splash.
The lake had somewhat diminished in
size, a fresh spatter rim fir'e feet high
was huilt arouncl the main lhke antl
streaming was rn'estwarcl in the north-
west pond, southwartl in the north lake
and eastwaril in the central lake. En-
croachment of the talus hail demolishetl
the west cone. The valley floors were
now sloping inwartl at high angles,
those at the margins of the northwest
chasm anil the southwest poncl keeping
fairly horizontal. Enormous crevasses
ani:l outwartl leaning bench slabs be-
lin'een them created a very unstable
conclition between the outern'alls ancl
the sinking lava column and incessant
crashing tumbles echoed in the erachs
ancl formecl talus belolr.. The southeast
shelf underminetl by slitles on both
sicles ancl with the widening oltl wall
crack behlnd it became pt'ecarious as a
place for spectators and many rock falls
tooh place from its overhanging cliff
into the liquitl pool below. This cliff
was now more than twice as high above
the lake as the summit of the east
ledge. In the evening the southeast
shelf hatl crumblerl all the way back to
the okl wall crack.

On April 2 the follo'wing recoral shows
the progress of alalanching:

12:50 p, m., avalanche west wall,
great activity north pools;

1:10 p. m., heavy avalanche north for
10 minutes, carrying clown blocks 20
feet in cliameter;



1:25 p. ni., continuous avalanches
southeast I

1:40 p. m., slicles for 10 minutes un-
der th.e east shelter, calrying dovr.n
erormous red hot bowltlersl

1:50 p, m., former southeast cove cut
off as a pond by avalanche talusl some
blocks 20 to 30 feet long:
2:15 p. m., inspection from southeast

showed that nearly everything of the
February overflow bench from the
southeast side o{ the pit to the north-
east fill had gone in, leaving the pit
margin on that side essentialiy as of
old, except for the new fi11ing northeast,
ancl overflow veneer southeast.

3:50 p. m., earthquake felt ancl slides
loosened on ail sides.

4:15 p. m., whole block of new bench
fell just east of south cone, sending up
a brorvn c'lust clourl;

4:17 p. m., block of southwest crag
fell jnto channel, startecl violent foun-
taining n'hich eontinuecl for an hour
ancl rnore and reversecl the streamirrg
from the central region so that a con-
tinuous torrent pourecl lvestlr.ard to a
place of vioient bubble fountaining at
the southwest benil.

From under the northeast fill just
west of the east shelter ancl 15 feet
clolvn, aa lava was trickling out with a
flaking motion very siowly.

4:20 p. n., lake rapiclly sinhing, show-
ing bright rim. and overhang 6 feet
high, The southeast cove pont1, damned
off from the n:Lain lake, clid not take
part in thrl sinking. Streaming rnest-
n'arll flom the southeast alm. While
the lake sanh thus the avalanches were
quiet.

4;57 p, m., earthqualie shock arrcl
more slides,

The clepression of the lake at 3:30 p.
m. s'as about 130 feet. There were six
poncls, four north anil norfhwest, the
main lalie ancl the southeast cove pond.
The central steeple in'as lou'er than the
central crag summit ant'l tlie crag anrl
beneh surfaces indicateil a tilt south-
eastwaril as though the subsidencc were
faster in that tlirection. The northwest
crag r ras no'w burietl under talus like
the southeast channel.

On April 3 at 7 p. m. measurernent
made the lake 238 feet below the east
shelter ani-l the summit of the central
crag 130 feet clown. nighteen foun-
tains in action at fixed places were
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building spatter cones, while extensive
floors and overflowing margins showed
that the lakes were rising relative to
the crags. The pools rvere mostly crust-
ec1, anrl streaming showed no fxeil cli-
rections. The central region of the
lalie was witlened northwestward, the
southeast arm northeastwarcl antl the
rrorth pools both westward and east.
ward. Avalanching rilas tloninantly
from the faces of the northeast fill and
the west niche where the incanilescent
lar.a seen on the previous ilay to be aa
flaketl off on the face of the wall, un-
derminetl everything above and so pro-
tluceil tremendous glowing falls of most
spectacular aspect, The material ap-
pearetl like banks of glow-ing coal. The
talus woulcl slide in incantlescent
streams and the cliff faces glowecl red
above the whole length of the former
1894 bench and the west niche bench.

Glowing spots on the face of the
southeast cliff, bright retl glow in cracks
only a. foot ilown on the new overflow
30 feet back from the southeast edge,
and rise in the grouncl-temperature
there, r'ery markecl during these days
of subsidence, all suggested that fresh
oxiclation 'was startecl in the flow mate-
rial beneath by exposing it to the air at
the new cross section of the broken pit
lva1l.

On Aprii 5 at 4:30 p. m. the aval-
anches ll'ere few and smal1, fresh lava
harl flooded the clepression east of the
central crags, the northeast cove are&
anil the northern and western ponil
shores and there n'as high gas pressure
from the many blowing ancl fountaining
cones.

On Friclay, April 5, measutement at
9:15 a. m., marle the clepression of the
lalie 2ii7 feet antl of the central crag
129 feet below the east shelter, showing
that subsidence hacl ceased. There were
a f elv tlust slicles but no avalanches.
Some tumbles from the east island nass
antl the south pressure riilge suggestetl
rising motion in the crags. The lakes
ll'ere flush u'ith the new overflow
benches, tlriblet flows were pushing out
in the central region, all the lalres were
increasecl by marginal build:ing antl
strong blowing noises carne from the
center anil the west chasm. ]'resh over-
flow hacl poured across the west encl of
the southeast crag remnant from the
southeast arm to the southeast pontl.



The central pond harl a large dome
stained yellow aniL with a clark cavity
in its summit. There was another large
cone in the central floor. At the lake
shore on the east side of the southwest
bend there was inflow uncler the bank
at a spatter cone and an enorrnous
perioilic fountain woukl explocle here
about once in 45 seconds iike the forrner
"Old Faithful." Relative to the cen-
tral crag benches the lake appearetl 15
feet higher than two days before. The
talus on all sides hacl settlecl clown leav-
ing smooth walls, one large surf ace
southwest showing vertical scorings,
The fot'me.r r alle;- floors south a nd n est
now stoocl upright as nearly vertical
slabs. Of the upturned pressure eclge
of the old pil l'alt southwest liltle rc-
mains, as that material cavecl away
when the lava rvent tlown.

There r'vas rnuch local earthquakitrg
,luling ihe subsi,lence, which cease,l
when the lava turnerl, and there n'asyery pronourrcecl tilt to the w-est anil
south, n'hich changed to slorv recovery
east an('l north v'hen the lava began to
rise. The report of the Whitney Labor-
atory n'ill otherwise be deferleal.

\TOLCANO OBSTIF,VATOIiY, April
13, 1918.-During the week encling Fri-
cla;', April 12, 1918, the Halemaumau
lava column continued its recovery and
rose some 30 feet, lifting the whole
body of floor ancl crags by that amount
until April 8. After that date subsi-
dence 'was resumec'l until the morning of
April I2 so that at ihe en,t of the n:eek
the lava was about as low as at the
beginning. ft now appears to be recov-
ering. The only marked changes are
further collapses of remnant benches
of new lava vvhich clung to the rim of
the pit, new interior floors from over-
flow of the lakes, and consiclerable falt-
ing away of the central crag nass so
as nearly to clestroy its eastern steeple.

At 10:30 a. m. on Saturilay, April 6,
the iakes were strongly rising at a
faster rate than the crags so that new
oyerflows matle new floors in ali rhrec-
tions. Thele were fve ponds of Liqui,l
lara as follows: (t) the'nrain lrke f rom
southwest arm to southeast arml (2) the
north lake inclutling both the north ancl
northwest former coves; (3) southwest
ponil; (4) southeast poncl; (5) the west
chasm pontl. In adt'lition the crustecl

clepression of the central poncl really
containecl a lava pot beneath, but it
y/as now roofed with bronzv flows and
ha,I a large hissjng cone in its center
stainetl with whitish sublimates.

The streaming was north in the north
Iake ancl east in the southwest ald main
lakes, There was a row of grotto cones
along the northwest side of the south-
east poncl and one large cone on the
opposite si,[e. Thele wcre about eigh-
teen fountaining bortler cones in ihe
other lahes, occasional central fountains
t'oulcl break the crust and at the west
encl of the main lake the rhvthmic foun-
itain woultl occasionally eiplocle. The
channel here leading to the southwest
poncl was choketl by falls of ilebris. So
high was the construction by overfloy/
that the northern peaks of the east is-
lancl mass were entirely isolated, back
of this mass the flolvs of the east and
northeast coves hail mergeil, the eastern
crags of the wcst crag mass were near-
ly burier-l, the western dech of the cen-
tral crag mass xras only a few feet
above the lake level, the southeastern
tlorvs were all merging and the south-
east crag remnant rn'as almost entirely
submergerl. The overflows of the north
la,ke showed signs of joining through to
the west chasm pond and the new flooils
la-ppecl against the outer clebris slopes
of the pit on the west, northn'est, nor1h,
southeasl and southwest. There were
large cones at each of the two eastern
coves of the lake. The noises were of
fountaining ancl puting, there 'n'ere oc-
casional small ailjustments of the high
talus an'l tbe fume sas somewhal, dim-
inishecl. At noon a glow edge of sub-
siclence appearecl about one foot cleep
alounil all the lakes except the south-
east pond, but the latter rose ancl over-
flowed on all sides for some time be-
fore it, too, cracked. up ancl subsided.

On April 8 at noon measurement
macle the depression of the summit of
the central crag below the east station
I03 feet anal of the liquid lava in the
oenter of the pit 198 feet. The bench
magma appeared to have risen in rela-
tion to the lakes anil the margins of the
lallcI sete higher towards tbe west anrl
progressively lo'n'er eastwarcl antl south-
warcl. Thus the rims of the southeast
ponil ancl of the southern overflow mar-
gin of the southwest pond were only
one foot high while the enclosing banks
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of the main lake varietl from ts'o feet
high on the east to live feet high on
the r.est. The northwest ponrl was
asaiu ,lefine,l :rs a small pit ol live 1at a
rlth walls six leet above the liquiil,
antl ratlial flows macle new floor all
about it. The north anil west lakes
*.ere merely floors of new flowsr- the
former being represented by a. high-hiss-
lng spiracle cone at the base of the
cliif ina,1e by the north srnohe crag'
'Ihe southwesi arm was again colnectecl
througlr to the soutlr$ esl, pou'1. The
\.entral pond cortc uac hissiug arr'l the
southeas^t poncl exhibitetl a blowing ancl
srraving grotto.
'ei o i.i',. orr Thursdar', A1'ril l, after

a verv raiuv,lay. tlre lrl<es ap1'eale'I
somcrvhat lorn'err there \{'ere nrore opelr
l,oo-ts. fume was increase,l ail'l a snrall
ional errthqualie fclt,luring the preti-
ous rTight aCcortletl n'ith these s;'mptoms
in -"howing renerved subsitlence. The
southeast [onil was crustecl over *'ith-
in margin-s three feet high and tn'o
snlavins vctLib on the nolth si'lo ncre

'na,to 
ny gases esraping from un'ler i,he

crust. The south\\'e;t pond was crustecl
over. Eastlvaril streaming in the main
Iake carried along polygonal crusts to
be ensuilc,l rt severnl active grotloes
af lhe" east errd. Thel'e s'ere feq'er ol
these than a few claYs earlier' The
southeast arrl rltas extendetl eastn-artl'
There rvas a flaming antl hissing cone
on the east cove floor ancl another one

with glon'ing flanks in the north central
lesion.-. At the norlheast cove thero \vts
a iorrntaining pol. anrl an olen pool -:tf
thc north poicl showecl three fountain-
ing grotto-es opening eastwarcl' The
laiie 'appearetl -1owei in the central
r e gion.'On \Vc,lrre.,ler', April 10, at l0:30 e'
m.. the inttcr l,its of the actir e pool'
fl ero ,leoper, hevirrq fir'e fuot walls at
the soutlierst uond an'l ecst at m' Tlrc
entile sumlnit'Llorlt of thc t'enl lal st,'e-
rrle ha,l fallen awav on Loth the nortl
anrl south si,lcs lelr ing lrru''h lalus bc-
neath. The east arm of the lake hatl
brohen back to the east cove clome
where there rn'as inn'arr1 streaming and
fountainirrgl three fountains plavecl on
other sicles 

.of 
the southeast arm antl

two fountains north ancl northeast of
the southeast poncl. At the northeast
cove tbere ltal a small open pot, much
fume rose from the floors, streaming

$'as outn-arcl frorn the southwest pontI,
all tire lakes were crusted, with occa-
sioral crackirrg antl foundering antl the
floor margin of the main lake appearetl
much increasecl in height westwarcl,
From 12 noon to 1 p. m. the northrvest
l,urrtl or crfloued strongly. thr' floo'l ex-
icn,ling jtsell some J00 feet along tht'
base oi the *'est talus. During a tem-
r,orarv subsirlence il ca\ ern was reVeel-
i,I r,n,lo. the soutlr$est rnrlgin ol the
l,on([, ln ihe north centra] lloor t]rerc
iras e snrall open pot shorving Iara fire
feet clorvn antl farther south n'as a fun-
ing rent, Thpre rves slight glou'of lhe

"ait si,l" of lhc *'est cbasnr pond nhich
was otherwise crusted ol'er. The rhvth-
mic fountairr at the south'w'est bend still
erupterl every forty seconils. The bank
of ihe mair lake appearetl highest in
the central region. The hanging pinna-
cle of the central crag $ras still jn
rrlace. \\'hile furrres slilI continuc'] to
raise from tbe soutlr conc which m:rkes
an eminence on the southern margin of
the pit.

On April 11 at 4 P. rn' sharP sub-si-
dence fas in progress, the inner pits
.i'vele 20 feet cleep ancl avalanches \\rere
falting arounrl the outer wails of the
rnain 

-pit on all sides' At 7:30 p. nt'
lhe ljquid lava appeare,l still loqol an'l
showe,l incteasetl acl ivilv while the
avalanches continuecl to fail. The turn-
hles from the new northeastern ancl
fi'estern filis shorryetl no incanclescence.

On }'riclay, April 12, at 4 P. m., meas-
urement macle the tlepression of the cen-
tral ctas beneallr llrc east slation 136
feet. of the ceni ral Hool bcnch 236 feet,
and'of the lake 15 feet lower. The pit
l1ras very smohy, the inner lake pits 15

feet deep tox'ar(ls the east and 20 feet
torl'ards the west. Both lakes anil crags
harl greatly subsi{ecl. Thc act_ivity llas
r1uIl,-streaming was eastward at the
southn'est benil, the rhythmic fountain
there s'as smaller anil showetl somervhat
shorter intervals, the lakes elselvhcre
lvere rnostly crustetl over. No avalani:h-
es were f a11ing and the lalie malf rna
appearetl to be rising. Tlre talus sum-
miis on all siiles x'ere lolver and the
rtall spaces above them higher. !11g"
blocks of the I\farch bench hacl fal]en
ruay from the lrigh c,lge of the pit
eastl northeast, noith and west, c n'l
thpre rras trow ver.y little left of surh
nerv benches, The northwest triangu-



lation station hacl fallen to a small
remnant bench just beneath. There was
a tleep intlentation in the north sicle of
the central crag mass and only the east-
ern end of the steeple there remainerl.
The poisetl pinnacle, however, was still
jn place.

The seismographs have recorded lit-
tle earthquake activity, tilting to the
lr,'est and south has been resumeii, vol-
canic vibrations and nicroseisms har-e
somewha,t increaser'l

YOLCANO OBSEIiVATORY, April
20, 1918.-During the week enclingApril
19, 1918, the lava column has maintain-
ed a clepression oscillating near the
225-foot mark for the main lava lake,
the atljustments for the week being sub-
sitlences of the central crags anil floors
antl irregular risings of the lava pools
so as to overflow the floors in clifferent
places on rlifferent days. The net effect
is new construction of floors at the ex-
pense of crags and talus. Thus on dif-
ferent rlays the measurement 0f verticai
ang)es showed the lollowing:

April 14, lahe ancl floor higher, cen-
tral crag lower.

April 15, lake lower, central crag anil
floor higher.

April 16, lahe higher and over'flowing,
ccntral crag and floor lorver'.

April 1.7, lake, crag anil flool lorn'cr.
Aprii 19, lake, crag anrl floor higher,

(lahe or-erflon'ing.)
On Saturclay, April 13, at 2:30 p. m.,

the lakes were quiet ancl the smohe
thick. The margin of the east arm pool
lras 10 feet high and of the southeast
ponel 20 feet high. Littie could be seen
towarils the north, the ponrls ancl floors
appeared inclistinguishable ancl puffing
cou1cl be heari] towards the w-est. For
over an hour there were no slirles. At
3:40 p. m., however, a strong avalanche
startecl on the northeast ri,'all ancl this
was followeii by others north and north-
west. At the same time the southeast
arm developecl fountains and subsi-
rlence, inrlicating the close synrpathy
that exists betn'een rock-slit'ling and
lowering of the liquiil lava.

On April 14 at 11 a. m. the southeast
poncl was somewhat higher with walls
only 12 feet high, while the inner pit of
the east arm remained about 10 feet
ileep. Rocks were sliding on the north
ancl west, there was the occasional noise

of a sharp gas blast toward the north,
three border fountains played in the
east arm anil one or two in the south-
east pond. The lake appeared to be
rising but the pit was excessively
smoky, especially from the north vents.
The eentral crag pinnacle was still in
place and has remained so throughout
the x'eek.

The rhythmic fountain at the q'est
entl of the rnain lake explodecl at inter-
vals of from 25 to 40 seconds, with
sometimes a seconclary explosion 10 sec-
oncls later, The fountaining took the
form of an immense clome 20 feet in
cliameter which completely fi]letl a cald-
clron of the same size ancl at 11:40 a.
m. the east wall of this caultlron caved
io, proclucing violent turbulence ancl
much noise, The southwest poncl had
become triangular and a narrow gorge
containing a bridge of crust separateil
it from the fountaining cove. The wail
arouncl the southwest ponrl was 20 feet
high and bench levels in general sloperl
strongl;' i-lorvnwarcl from here to tho cen-
tral region, There was a hissing ancl
flaming cone in the north central floor.
The northn'est poncl was active ancl
there u'as an open pot two feet in clia-
meter on th-e east siile of the west pontl.

The long northeast clag mass novr' ap-
peareil low compareil with the other
crags ancl the new flood floor north and
northeast was becoming a center of ac-
cumulation which seems to go with this
northeastern subsiderice and the south-
western uptilting. Thus the old west
crag nass hacl clistinctly lifteil the new
spatter benches of the west chasm poncl
on its east sicle rvhile the remaincler of
the floor of that poncl slopecl gently
eastrvard. The upper surface of the
west crag mass also slopecl eastward.

There were small avalanches from the
outer wall of the pit on all sicles. Nar-
tow remnants of the 1918 new lava
still clung as benches near the upper
rim of the pit under the northwest ancl
rvest stations about six feet below the
eclge, Untler the west niche a large
uprigbt bloclt of the new berch hung
out into tbe pit in a pre,.arious posi-
tion. At 4:30 p. m. there were slides
northeast and east, some large bowlders
rolling dorvn the slope. At this time
the lakes were quiet, the only active
grotto being in the east cove.

On Monday, April 15, at 5:15 p. m.,



there were fewer avalanches, stleaming
was eastlvard, the central poncl cone
v'as glorving antl the banks of the east-
ern pools wele 10 feet high, Crusts
broke up arrtl founilered in the south-
$.est pond, the west ponrl n'as crustetl
over ancl only glowing spots could be
seen to'warils the north rn.here the smoke
was excessive. The rhythmic fountain
r,r-as erupting weakly, Examination of
the southq'est margin of llalemaumau
shon'ed frorn familiar lanrlmarks that
this erlge hatl caved back recently fully
15 feet as cornparerl with contlitjons
before the overflor..

On April 16 at noon, a rernalhatrle ad-
justment of lake rnagma ancl bench
rrragma y.as taking place, whereby the
tentral group of crags and floors hatl
tlefinitely subsicled since the pleceding
r1a,v, but the lake harl just as definitely
I'isen so that the situation rvas just the
re\:else of the intumescencie or s$'el}ing
of the bench magma which rnas so no-
ticeable in January. The relative
heights of shore lines shon'etl horv the
micldle hail gone t1o'wn. The southeast
pond lvas 10 feet dorvn, the east arm
pool 5 feet clown, while the central lake
rvas only 2 feet c1own. Going farther
west the southlvest arm again showeil a
higher shore line ancl the southrvest
pond n.as mole than 10 feet down. This
all inclicated subsidence of shore lines
towarrls the center of the pit, where
also there rvas extensive fresh overflow
'which radiateil only from the center re-
gion. These central overflorvs s'ere ex-
tensive, just as previously the northern
ones harl been. The lahe was puffing
and plashing, with rew clriblet cones
f ormeil ancl east'n'art'l streaming. The
southeast pond x-as crusted over but an
occasional rush of gas br:oke thc crust
antl protlucerl a fountajn on its south
sid e. The norths'est ponrl was f oun-
taining on its w'est margin. The rnain
lalie in its rising ]rail become constrict-
erl ancl diviclerl into pools with arches
of crust betrveen them, ancl the central
channel was greatly narrowed.

At 1.2 :30 p. m. the lake subsitled,
there n'as a prolonged avalanche to-
'n'alils the north, occasional slides were
hearil elservhere and there was some
tumbling of debris from the eentral
crag. Smohe rose from several flssure
lines in the northern and central floors,
from the north and east crags, the cen-
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tral pord floor antl from a wall r'ent at
the top of the north talus.

At noon on April 17 measurements
nrarle the central pool antl overllorrs 220
fcet below the east station on the rim
of Halernaumau at the stone shelter.
The southeast pond 'w.as 10 feet lon'er
than the rnain lake, The central crag
surntrit was 152 feet below the rim antl
hence 68 feet high abor-e its north base;
its position was 25 feet farther north
than in February. In like {ashion the
southcast pond was farther toqrarcl the
center than the former southeast cove
of which it rn'as the successor, The olcl
rvest crag summit was f arther south
than folrnelly and 1.90 feet below the
rim, 30 feet abor.e the central floor,

On this ilay appearances rernainecl
:nuch the same but subsidence lvas dont-
inant ancl avalanches r'vere f alling on
all sitles. Reil tlust slicl into the smolie-
hole half wa"y up the north *'all. Thc
top of the lava column was subsirling
as a rnhole, but the lake n'as brimming
level rvith its margin in the central re-
gion anrl sholr.erl fresh or.erflon's, $'hile
the northw'est pond, the east arm antl
the 'western pools were f rom two to
three feet beneath their margins, the
southeast pond still more ancl the south-
west pontl deepest as to its urarginal
rva11.

There were now iclentifialrle seven
pools of liquid lava; southeast, south-
lvest, east, center, lr.est, north anil
northwest. In atlclition there were the
crusterl clcprcssions of the ll'est antl
central ponds, both r1efinite lar-a wells
bereath. The north pool r'as a rather'
rlcep crack-lihe ileprcssion shov'ing lir-e
iava rvithinr ancl the northwest ponil a
shallon'er oval crustecl or.en. Blowirg
noise could be hearrl in this region.
{lhe rhvthrnic fountain in the rvest pool
of the rrain lake was now nearly buried
undel clust from beneath which smoth-
ere(l explosions occasionally $'ere seen.
There was a glorring chimney above.
The poisccl slab unrler t]re west niche
hacl settlecl into a symrnetrical upright
urit parallel nith the 'n'a11 plane abover
n'ith crevasses on its sir-les, and who1l;'
breaking the continriity of the other-
wise rather continuous funnel slopes of
the outerq'ail of the pit.

On April 18 at 4:40 p. m. there was
much fountaining activity. fn the
southeast pontl the rnargin was 5 feet
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high and a few founteins broke at the lapses,of the central channel arch. Theedqes. In 1be east 
"r,n .t,nn,'.ioj 

""ri'_ ,.i,"irrr pon,r noo".i,a.r,,;fo,;i"g, ianrirrg\var.'l q as su ifr f rom rh" brit;;';F .;.;i ;;ii, spurring tar a. La_rge banners o_[
ij,ll,;,,,1"'l';i,,,""Xi1:.",.. rF.,;- ;;;; n,," pr"y",r ar,e1" ,rre si.otoes or u o
rre'e lbie k 

',ere. 
Artl',rlT :1't-t:::.s so'1he'ast' pon,l an,f irr"""rr, cove an,l.ri,r. ,ro,:"rop"o'""'ir,i """",1;ll;.? ?;;:{ j,:";;." 'si,flJ;:;';'*f.":::,1,,,11:l;:ll

;;l;l'i;"',?:li";,ii:: lliliii::-,;jj ',11."1,,, n ,u,r,ring, iie;; ;;. vory Ji,.

;lll;,.,"",;:iiiti,;;-r,,;;;;;;dl:;:#';'": lL::ie"l:."1"i':",,lit,X: " ti,: ?lft;,i:j
gi*r .p"ii";';,";;;;:";""T,,,i,!.,', -'"_ 

iffr: li:):. iif ,;ll;j;*,, Xfi:On I.i,lav. Aor.il lO, at ll l. m. an,l l.Jr,"ir,","g at..r hi. *"*t 
,r-r. 

toceli11.,thel'epf1pr. llre easl a'm s.as ore,.floru. fri",r"- -*.u. n.t igt ir.,,,i,,* clrinrne]rrrg or r1l si,le5, 11ip,.n r^.ere. many mar_ thl,r,e. The u.osi ,.1,a.;;,..;;; i.*.as glos.-ginal spatter cones. rrruch rr;..ii,ri r"i.". ir'il ' ro glorr coul,l L,c,*nen i.r.om tl'several 6ixgres eroning-cones".ni urroui ,,'oii t, lunil c,rrinrney. The souiiroast pon,rtor founiains i; rll. Er erythingl"n"J] ili'lt"u..un,o,l Irexegourl forrrr u ithin jts
I'u,1L'1, "tlgng gas plessure, and- rising ncu.inrro.berrrh.
'qur't. lil'carninr was e:r,stwar,f ;" if,! "'An 

i,,tnrnrting rler.eloprrr.rt al ih^rnritr lake and iourhrvest porr,l. iii; ."tii; core on ilre high rrrargin ot. Ilalc.overflorling of the erst a,rin .ras r"r_ ,"."rii",, is ilre rorclalinn oi.it. irrtepi6,l?''iil"ui";lTlll; ;;;s.;;,i,;l;jl::';lt iliiJ""n'" L" ,""r r,^J'so rarren i'
sourr,\resr po",r 

",o,*""un'i"i, 
X:,iJ"lii ii"Ji,,11,"i,,.1,,1""!^",,io,.nif;j;fi l:;l: Il ronr olrc to tit-o fcet below its castern at"iunti,o, of the r,r.olrrr\. ft-tle olr itsan,l souilrern Lanks. A spouring;""; :;liiLq.. As iLese *nr" fo.ini,l *.ilhi,hr,l becn built or.cr,1Le sotilh. tun,,"t"o*n ;.i;;1,*r. charnher sorrrce 6f eelire lu_rts southeast banh. The ]lole in tfre n"n_ i.rii'"r* t han a rnorrrh ago. the proor. isi ral porr'l cone pnner'er,l ,larr, r,i' ,r"."- ,]J,i.i".ir_e that suclr btala,.tires a'e noLlighl. TLe flood firlm rhe easl. rrrrr nolf f;,';"ll bv \^ator ,lrip, L,ut r.atlrer Lvi; ifJi:j,,;:::?:iil 

"ln,;9,*n 
the.;;; ;;i":'i;,,,.otr,e ceiring 11qs. rho irrrnrl.

n,ess. ,r,hcro qe'e 
",i"lniij:T,?l:_".j l:l 

of u is clranrb", ;;; f;li of scrl,lins
r.onl 16p no.r,"l,i '.;li"; il: ;:,"ff ;;X".;,1:1","":1,,"J*1",;;g'3;l.,ii.t?;, onlral floor rnd gl6n"ing 

"r""ks no.i,i i"r,ri,,g sourlrrvar.,lirn,l"r tho h;gt I.rn...oc seen hevon,l. About rroon lhe lakei 'r,*'riif g. an,l ,lomes of thc rew or er.rrere rising and tailinr" trt.the usuai j": ;i;_ J'or. ,\tarch.lertrls of ges inHation.., 
1vn* ,q n1.t ""tnt"t foilowirrg is thc 

'enor.t of thco1' the {oplp6rrrv subsi,lena.cs of ill" rvr,ii ""y LaLoralory oI Seisnro]osr {oroast arm took ptacc. {he s^ouf h.q256 p;;; ;;; t;'rec- n.eeks bcginning ;;,,;*,.. 
r,?,,.

Jagge,l fpllin,l it aborrr t0 rrrin.utci'lr"_ ifri ti.'i, ftar.,.h 2t. inJ "n?ri"n at : l.l:i*]it'll; iiX:';'";i; ''' "r"'ii"'i'" '. ii"i";, lifil";rdij:ist , :scverr{ccr rurne verrrs..e eutd Le count_ ,ni i,"l?i"l""i:""i^=,T'l"ii};'t;;f; ?:e,l inclu,ling uall nhimneys on tbo iortr n"no Jor.:rl earlhquakrs ilore r.egis.north. sourhwcsr an,t so^uth"east.- 
'o;;; 

i;;;il:;""q1 oi.tbese o,.currjns ntarch 301uo sli,les \\.cl.e seon, one tn thc soulh_ to Aprjl 3.east telus and another o
si,lp o1 llrc centrnl n"rot 

tn" southwest There v'e.r'e fifioen rhoe lis nlarch 30
Ar 8;. -.-J;;,;';:"";-,rny flames, "rl;#""T:,; 12:0li p.m. ,r,,0,,",,"lttfns Lor,ler'.groltoes, ri"g,:,," """"i ;',i; ., t:2i ,. tl:t7 ..arr,l much spurtirs from undei -u";i;;i 

'6',0; ,, 6:15 (( 11:38 ,,
l]r".^tj.. The ligh gas prcssure corrlirro- 6;t0 ,, T:16 ..e'r anrl the (.lear seeirro ga_ve evic]ence ;;0; ,, (felt) g:2i ..
i"t..:r."11' _r*::y:l_,:l:s ?r this a.yl n " ri,:i ,, 10:55 ..,d^es rr tne e\-enlrs were 

,lq$,s1 than in On March f f ln"r", n,ere three shoc:ksthe mor.ning, .on,"'5 feel Ip1eyl'11,"i'. ,"."p."ii, ely- 2:42 r. rn., 9:,13 a. m.rnargins an,1 11,"r" *.r" o".riionri';;;: l;:iii.'in,r ;,ro 1,.,n. on Aprir r ther.e
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were three shochs,3:5'1 a. 1n.,7:06 P.
nr. ancl 7:07 p. m. (felt ?), and other
slow jarrings. On April 2 there n'ere
thirteen shocks:

a. r1l. p. ln. p.m. p. rn. p. m.
12:30 il:19 5:47 8:15 11:28

(felt) (felt)
4:5it 3:49 6:46 8:i]1
5:51 ,1:58 7:31 9:.14 (felt)

On April il there \'\'cre five shochs,
all a. nr. 12:05, 1:18, 2:36, 3:79, 7:51
(felt). On April 4 there were two very
slight trerrrors at 9:3ll p. m. anr[ 9:35
p. rI1.

During this r-eek the tilting became
excessiYe to the rvest antl r-ery strong
to the south, nticroseisrns in'ere moilerate
ani[ there $.ere many spasn]s of volcanic
librati on.

During the n eeli endilg April 12
thcre n'ele onl1' tx-o local earthquakes,
one srrrall tremor at 6:il1 a. m.. April
7, anrl a shock at 11:10 p. rn., April 8.
The strong tilt to thc west and south
continued rn.ith flutrtuations, rnicrose-
isnrs r.ele nroderate to strong antl vol-
canic r-ibration tlecreasert.

During the present rr'eeh entling Api'il
19 thele l\ras onc local tremor at 5:I0
a. rn., April 14, and one weakly record-
eil teleseism beginning 8:29 p. m., April
16, the tlace of rvhich coultl be detect-
errl on the seismograrD f or about fir'e
minutes. The recorrl gavc 1lo jndication
of rlistance of origin. During this I'ee]r
the westn'ar11 tilt rlecreaserl anrl then
shorvctl statiouarv tenrleney while the
south'lr-ard component fluctuated some-
nhat w-ith general tendency to clecrease.
X'Iicroseisrns somewhat increasecl and
volcanic r.ibration was moderate.

I-OLCANO ORSERVATORY, April
27, 191t.-During the week entling }-ri-
da.v, April 26, 1918, ver;r strong rising
of the lava c.olumn of Halemaumau has
Lreen in evitlence rvith extensive flood-
ing bv lake over'Ilow on the east side
of the bottonr area, and a responsi.ve
rising of the central and n'estern crags
folloning upon the or.errveighting to-
rvalrls the east,

Taking the lalie at the central chan-
ncl anil the summjt of the central crag
as rlaturn points, the f ollowing shows
the secluence:

April 18-20, (three da1's), lake rose
24 feet, crag 3 feet.

5(j

April 21-23, (three clays), lahe ro:e
11 feet, crag 18 feet.

April 24'25, (two clays), lake rose 5

feet, crag 7 feet.
April f6, (one tlay), lake rose 6 feet,

crag 0 feet.
Ti will be scen that the movements

of the crag lagged two or three daYs
behind those of the lake and this has
been usual in the past' Thc bench
rnagma movements are apt to be tilt-
ing or central upswellings precetled by
a gush of lake magma antl high gas
preisute. Furthermore the rising speli
as a whole sholl'etl the following rates:

April 18-20, (lake 8 feet per clay, crag
1 foot per tlay.

April 21-23, lake 3.6 f eet Per tlaY,
crag 6 feet per day.

April 24-25, lake 2.5 f eet per claY'
crag 3.5 feet per claY.

April 26, lake 6 feet per r1aY, clag
0 fcet pcr day.

This shows culmination fol the lakc
April 19, ard for the crag April 22. It
lr.ill be seen that a renewerl spasm of
rising for the lal<e Apt'il 26 should be
followed by a similar spurt for the erag
and this has since happenec'1, thc errtl
of the *'eek exhibiting very strong ris-
irg. On April 20 the relief of the crag
above the lake reacheil its minimum of
47 feet, but on April 26 the crag stoorl
50 feet above the lake, sholl'ing that
its net rise tluring the lveek rras great-
er than that of the lale.

On Saturrla"v, April 20, at 9:45 a. m.,
the depression of the lake n'as 196 feet'
The pit was more fumy I'ith lake mar-
gins tlrlee to four feet higlr. fountlin-
ing, s{t'carrring an,l puffing. marJring con'
tiiued gas piessule, the appearance of
Ion'er lake nagrna probably due to up-
lift of bench magrna, At noon there
were strong overflows as on the Pre-
vious tlay. One or trvo small rock slides
were heard. The southeast poncl had
,lerel61'e,1, uithin its inner floor bv
buil,lirig inwald, a striking hexagonal
plan with rounrleti angles. It was in
-process of more and more constriction
f rorn a pon,l 1o a lot. At 3 P. rn. the
lake sholes ltere five feet high' There
was strong puffing to the north, a large
central fountain was playing ancl ser'-
eral small onesl rock slicles were occa-
sionally seen. At 2:30 p' m. the south,-
west poncl showetl four fountains anrl
wa,s l6r'e] with its southern bank. At



,t p. m. an unusually strong roch slitle
r.as healil tolvarcl the northwest.

On April 21. at 4:il0 p. m. the south-
east ponrI was orrerflowing and con,
tinucrl to ilo so for an hour. then the
iava sanl< about four feet, leaving the
lrond uuch smaller, sorne 25 feet in tlla-
meter. The east arm was quiet antl
trrinmirrg level N'ith its banks and lr'hel
the subsiiicnce periotl carne it broke up
ant[ nunlerous fountains tleveloped
there antl in the central lcgion. The
northeln cones \vere pufling strongly
rn,l c srrall *li,lc took 1'):rce soutlLwest.

l'Ieasurement on April 23 in the morn-
ing marle the lake tlepress,orr 185 feet.
In the east arrn the liquiil t'as t.r,r'o feet
belorv the rrrargin, in the center fir'e
feel below antl more farther rvest. At
the east enrl rver.e f resh overflows, a
puffing filagree cone antl spatter cones
in process of construction, and othcrs
l.cle fornring in the ccrrtral region.
il'herg rrere glor'l'ing heaps in the north
central floor ancl at the north poltl site,
lhc lrtlcr llj5sing h:rrslrl;-. Thele rvas
tuuch glor.th of the floors ancl the east
islarirl rennant n'as nearly buriecl
undel therr. The r-a1ley betrveen the
trortheast crag rnass and the tall of
the pit l\ras norv bclon' the floor levels
and liable to inr-asion by flows as soon
as the inler. construc,tion or-ertopped
thc lor.el portions of the northeast crag
nrass. The southeast pontl region rn'as
all cor-ererl b1- nerv florvs anrl the pontl
itsclf had become a narrorr pot sho$'-
irg the liquiil lava fir-e feet clown. A
lclv srnal1 slirle southeast rryas hearrl.
Tlre r,entrrl channel nas again open
urahing one iong river-like pool and
strearning was eastrvard from untler a
briclge of crust or.er a tunr:Lel leading
from tJre *'est arnr to the centcr. Rlrvth-
mic fountainirrg had ceaserl at the #est-
ern coye. No open pools rvere visible
north or rrorthwest. The central and
western crags appearerl rising r'hiie
the eastern features sank.

X{easulement at 10 a. m. on Thurs-
t1a.v, April 25, 1918, marle the la}e rle-
pression 180 feet. The southeast pot
r.as still srnaller. The lake lvas below
the marginal floor three feet at the
east, six feet at the centcr ancl ten feet
at the rvest, sholfing that the whole
floor block or crust surface of the benr.h
magma column ix'as being tlepressecl at
the east anrl lifted at the west. There

rvere large fresh flor'r-s from the east
cntl of the lake which hacl poured along
the southq'estern base of I be northeasi
crag mass, shon-ing that there w-as cle-
plession there. There n'ere other fresh
or-erflou-s along the base of the north-
errr ancl rorthwestern talus, from the
vv'est pontl anrl from the south side of
the southwest pontl. A rvide new bench
\l'as built along the north base of the
central crag mass antl the fresh floor
lappecl high up the east base of the
west crag mass, The centi'al ponr'l cone
N'as half buried uncler nerv flows. On
this tlay antl the next the fume from
the pit rvas thinner liut fluctuateri
strongly irr tlensitv rvitirin short inter-
Yals.

At 4:30 p. m. the eilge of the east
alm rvas only one foot high and the
lahe n:rs quiet until 5:45, when sub-
sidence took place for half an hour, the
liqu.id lorl'ering about six feet antl de
reloping the usual actir-ity. The south-
east ponrl site shorn,eil on]y small glorr,
i ng :rpertures. Slirles u'cre ferv I n,l
small.

At noon April 26 the lake rlcpression
n'as 174 f eet and the summit of the
central crag was 124 feet belor.r'the
rim at the east shelter. High gas press-
ure ['ith rising aurl olerflon'ing lakes
contiruerl. The several ponds were norv
nostl-v crusted or-er with sulfaces con-
tinuous with the great floor area, ex-
cepting the southvrest pond antl the
long stretch of main lakc fronr thc
lt'estern to the eastern arnr. The south-
east pot was totally archetl over during
the morning by the colstructiol of a
high bloll'ing cole o\rer its grotto, rvith
an open hole at the base of the cole.
Streaming I'as eastrrarcl in thc rnain
lake, there was occasional breaking up
uilh central fountrininq. anil mrrgiral
grottoes were actiye at the east enr1,
on the north and south sir_les of the
east arm anrl on the north ancl south
sirles of the central region. Therc I'as
a glorving heap on the north central
floor antl at the north pond site uniler
the north srnoke crag a high stack rras
builling. This hail a circular hole sorne
tno feet in iliameter across its summit
and explosions insirle at irregrilar in-
tervals :flung up an umbrella of melt,
There \a'as a belllike ringing noise from
the si rurture and ihe,letonation.r,r'as a
muffled report lihe the exhaust of an
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cxplosion engine and not like the nere
escape of confinei'l gas. The uoise in-
plied a trre chemjcral explosion of gases
urixed rvith air antl ignited, The stac]r
at this tirrre rvas over l0 fect high ancl
quite slenrler.

The other conos 11rere blorving strong-
lr. Tlre lrkc shole uls trro fcct high
east arril ter feet high west. The west-
cln brirlge of ci'ust $'as rrore sleniler
anrl there nas violent fountaining in
the r,est alru. The overflorv patterrr
east alid southeast \\,as ne\{ and a I'irle
floor of flesh over'flow hail built lvcst
antl south of thc southq'est pond rvhich
rvas actir-e. Rainfall protlucecl tlense
stearn clouds frorr the floors shorving
iheil high tenpelature. At noon rising
rr.as irr progress. Iluch fresh flow mate-
rial coull be seen tlimly in the north,
tr-est ponil rcgion.

In thc Whittrey T,aboratory of St-:is-
rnologv iluriug the rveek enrling at 2 p.
tl. F rirlav, Aplil 26, tr.o local earth-
qualics havg beerr registererl respective-
I1- at 7:02 p. rn., Aplil 19, anrl 1:25 p.
tn., April 21. A teleseisrn irlcntifiable
lus the one reportetl disa-stlous in south-
crr California r-as registcrerl at about
l2:19 p. nr. April 21. n{icroseisms have
decreascrl from lery stt'ong to moclelate
:rrrd r.olcanic r-ibratiorr has fluctuaterl
slightly r-ith morleratc r-alues. \[ove-
rncnt of tilting has been steat'lily pro-
gressirrg s-ith inclination to the east-
southcast.

\-OLOANO ORSERYATORY, n'[ay 4,
19JS.-Duling the rveel< crrding llav 3,
191E, the lat'a colurnn has continuetl to
rise at Kilauea, the lakes and crags con-
tinuing to alternate in their spurts up-
rvard, the oncs even sulisirling slightly
on the ilays rvhel the othcls rose. The
:Plllclr, c u l. ls follo$-s:

April 26-28, lake rose 5 feet (r1epres,
sion 17.1 to 169 feet); crag I'ose 1il feet
(rleprcssion 12,1 to 111 feet).

April 29-30, lake rose 10 feet (rlepres-
sion 169 to 159 feet); clrag sank 5 feet
(tlepression 111 to 116 fcet).

Xlay 1, la1<e salk 4 feet (rleplession
159 to 163 feet) ; crag rosc 5 fcet (de-
pression 116 to 111 fcet).

The changes of the r,r'eeh have been
sirnilar to thoso of tlte wcek before, the
lar-a floor'[s so extercling the floor arca
as to sulrountl all the crags anr'[ lap thg
base of the ta1us, tnaking an octagonal
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flat surface above which the crag rem-
narts 'stand in relief. Three of the
crags which rvere conspicuous objects
at the time of the March subsidence
have completely tlisappeared, buried up
unrler talus anrl lava flootls. These are
the southeast, northrvest and east island
crags. The new flows hale pourcil
across antl burjed the east ler1ge ancl
made a nerv poni'letl filling of the north-
east vallcy. This process has now hap-
peneil four times r'r'ithin the last ffteen
months.

On Saturtlay, Aprii 27, at 3:30 p. m.,
the ilner banh of the cast pool $.as
four feet high anrl at the r.est arm
much higher. The actility $/as sluggish
and the pools crusted or.er rvith a rising
tenrlency 'while spurting fountairrs bloke
fronr undel margirral crusts. The south-
east cone or:casionall.r' hissed anc[ therc
l'as much puffing to the north and west.

\Vhen the circuit of the pit by in'ay
of the cast anrl north rims rvas madd
florvs rvele seer] pushing acloss the
nolthrvestern anrl *'estern floors frorn
r.ents rvhich exhibiterl high gas pressule
at the northrvest anrl rvest ponils. Thc
north stach, folrnetl on the previous
rlav, t'as 2U feet high anrl rror,v inactive.
Therc n'as a flaming cone in the north
central floor. Streaming w.as at first
castn'a,rd in the central channel and the
southwest pon11, anil rvestl'arrl in the
wcrt arm.

At 5 p. m. the east alm starterl over-
flowing, at 8 p. rn. the southeast cone
bloke open anrl threw up a }igh stand-
irrg fourrlairr :rs thr soulce of extensivc
flor'r's, arrrl at 9:30 p. m. the southeast
poncl I'as overflowing strongty.

The east arm overflon's increaseil jn
volurne frorn 5 to 7 p. m, I'ith very
strong spurts, so that two heavy streams
rvcle clevelopetl which pourecl north antl
south from the east encl of the pool, the
latter becoming coverecl rvith quiet
cru sts.

A sudrlen marl<ecl increase at the encl
of the first half hour of steady or-er-
florn', ancl at the same time the lake
from the central channel I'estr.arcl ex-
hibiting a glon'ing rim of overhang as
though sinking, while the same lake in
the east arrrr filled its basin to the brim
anil overflowecl in strong pulsations, all
gave er-idence $'hich checkecl with the
greater height of banhs westwarrl, to
the effect that the r'vhole bench magma



su.face was tiltinE t'0u'nwarrl 0n the confi,erl the 
'rast 

and experled it 
'ater_

ersb si,le antl ups-ai,l on ilre n est aLour l llv-an exial line jrr the nat.l,on.. Ai the 6""aoio,,al founiaining was secrr insame tirne there u.as. str,.orrg, craclting ilte wesf lon,l arr,l j,res[ fl66,1* of lavaof crusts an,l l6u.1r1r1ng in the cerrtlal rvele p.ouling o\.er. ihe rrorlhr1estcrland westeln regiorrs. TIe central crag lioor The _fume becane ,.erv ttri,, arrasummit mcesrrrlhlv rose ,lurirrg tho eii the i1,e,.ra,.lo on this er enirrsternoon. rhis beiri a l,rrt. of i'.n-*"li . ,,';'nno',,t. The nei.ps *.,J Tf,;.i,tSern uplifted half. A: lhe . olerllows otrorig ga. pressure. The onl;, talusshifted fronr r l) wost,.1o r2r no,.tt,, a,ljur'f n,"nt.,rr",.ol,,,"f f o,,1. ilue fo il,erhen (;rr east rn'r soulhorst. arr.r (r'r ,r;'rii"g, or the Lerrcrr rreprnir.sorrth*est, it is pi.obaLrlc tbat ilre ,lisl< O, ,i" ,,,o,.,,i,,*'oi A;;ii!; or orjlou._of benclr maglne ,.onstjlullng ihc cilcu_ in1: rna" stl jl tn ft.ol,r.ess souiltc:tst. tn(llar upper crust of the rar-a .orurnn, i; ;;:" flor.s ha,l i*".ir"a tir.-iLn ot tt,"cluting alr crags and floors, execut6d o t*o ,tt."*ols on ,le Lack slope of thesonrcnhrt spilrl liltirrg movcrneuf aq rror,llroasl ,.r",1 _r.i. "i't,'; 
pll_. if 

"r,the 'weigliting of the dverflows spread ;r;i,i;r;, lhat overflorvi'g- continucclirr tlrc sequerre e irr,licte,l.. Thc5e 'e1.p1,_ *liirro,,, abri"n,nnt, ii*"iit f , l,einp er._flous sere lro\ troull,l ilre rrrrrgins in 
",1:ru'b",." l,oolc([ so,l,ut tonr.l,,iJlli;,]icorrtrast to the centrar floocrs of a fer,v 
";;r;.1 thi; r"".irrl", lJJiJrll," ,ro"rntlavs before. n,est antl.,souilreas.t. 1-fr6, sar,,re hissirgThe erslo n ovt'rflon's fiJIcd the wrrore ar'i spu.r'ting u-"1jn'o, n,.r *li,n-,.n ;n 1,,.osoutheastern part of the _pit surrountl- gress.'?he tlllon.irrg *-orj"'ro.o." -,"rrtr,ing the so.theast cone.cieration; the (r; il,e oo"ttinu.f-fon,r,-izi'tir. 

"o"tr,ac.umulation stagnated in thc easi cen- ern cones, (;;) fr,o' ;-c;'t \lu,i' antt 1+)trai rogion rn'r (recr,pned untir it ovcr- tlrc e ilcurar pot ar-1t. ,,"!'r"'t,.,,,t *t;,.1,floirerl the low sa,l,ire in the rniddie 61 until reccntl! *o* tli" rit. oiitre rtryttr_tlr^e.norlhcasl ct'cg mtss. 'In-o net.,.rrv rrir f61p,1x;,j, l.'r.or,r tbi" la"st 1,lane il,e
::1,^""^ jt,.::11 1our1,l dou n rlre Lack srre:rrrin.g \\rs lolthurrl,l -;'" 

in" *..islope or that mass rnto the northeast a}n and eastn,arrl in ilre southrvcstvalley ancl reachetl the foot of the talus. ponil. _The "-,ui" 
'iut" 

wal nosn ro,itt,The soutlieast cone fou'tain shot up its banks i" th;-;o.;';"-Trr.i'p"otraHy20 to iJO feet rike a. artesian rver aril o'erflowirrg h;.;i;i ii..' l".i.t" *,rri.nconti'uetl for hours, ilre cor.r'' rower- rral.ke,t its-n,argii.'"T;r;.;i;;"st coneing a'tl the pool arouncl it rising so that r,r'as a center: r"r:i;--rr"p."a"!io#irg o""o.the forrrrer central norll wrs oLrliterats,l u.lrich malkc,i n.rra ,r,ti"?iue t,.om it.and the wbole alo:r oast ol the central Tire 1161y lpr ptc -,^,.^ -r^..i].crag nasslondecl ler-el rvith the lake a1oun4 ii,. ;r";; rrliil "tott'" l'lsing
surface. The southn-est pond poured On l\
or-er. its *'.rt".r''n,r.r *"u,'.;,r-#ur;l,; 

",:i:h.-'r;i'Jtll##tr:jJ lj,l,?r*,,i"1;profusely. bui ttre lakes rvere still high. ?heretr'lames were abunirant at thc south- s.ere f'esh overflolys on thd norilreasteast cone anrl tn'o srowirg cones on the f oor r.o,r, tr,"- 
"il.;i ;; i;: l'orrrreartnorth centlal anrl northeastern floors. lloor frrLar. .in .i e- ,i;],; i';;'.",, r,",.r ;;;""- ;;;'-;i,.]";,i: ,:'ilJ,i,t,-i,X".;"_l'll;'1";::,1

tain bu't a liaming cone about ser-en harl boitt a hi."irrg t'agree cone at itsI'eet high rritlL a spouting !ol in its "a,i en,l. tfr"," ,inr.?'hnr'="u'"h coo""snrrrmii. soulhoasf rn,l_rrortlr, qlorring lara coulel
. . 

N".rt the rorthwost l,o,,,i joe alitv n Lc socrr rt the ".ri5;.;;1- jln,t, ,,el,lorviug corre rierelopc,l arr,l rna,lo""*- nor.1 bue-f.. pon,l. il," n;,.i; it"r"f, ,r.,
1,losi'e rletonalions sinrilar to tue ir r"il srill starr,ling r",r'r'rl".l,.r'rgiii prmrgof the ;rrerious ,11.y sn,1 rlurrg up ur1 . \\'rs. sonrerr.liere i,, ti,.i .ii;";ti;". ,l,he
Lrcllu.shrpe,l hloL," ol rrreli. Tlie;'r";.i], I,,rrrks.ei. tho ,nuil,nlnsr p"",f i."r" o,,*of a di'iblcl o,lifi,.e lrere finrr ll; tle11ecin,1 lool_ higL. at. t f," .r.-i"rili,"rlrr"" t.",.r.the spurtings fron 

'erticar to 45' At 1 p.-'. .-igoro.,r'*Jrno*'ilgur, otnortheas.trva'.cl, and still ]ater.ilic jets the southr-est'.oro""-or'iir" iu.t u"rnwere being ejectetl alnost liorizontily anrl th",:?-l,llg:, t;"g;p;;"";;[ reaclythrough the buiJiting 
'p of a pipe .r^'hicir to overfrorr at its south ,il;t;. r oth
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of these pools showed a lift of shore- lvest floor' On this morning a stancling

iur"'."ii',tr",Lir."il"" "ith;"Jt't-u't' 
fountain at the west pond sent a floocl

A few rock slicles occurrei-attt:i"g the westwartl to the taltus which pooled'

rnolning. r'ight' antl left' extencling to the south-

Thc trerv floor surl accs \\-el'e now q Est pond floor and -tO the extreme

three crescent-shapecl prui* *rt1"ft with north'' ihe north stack now protrudecl

continuecl gron-th p'o"t*"a to joi" at only^about fve feet' There were new

their horns so as to ."-iiJt"iy d"tittr" overflows from the main lake antl a

the clags. Ihe three i'e""iott were dome grotto at the northeast enti of

,orlhwesl . e:rst rrr,r..ouitrrrl"ri"oJ the the cas"t oool was barf subme'ge,l under

intellunl ions to f fie c#ti'ouou!- "i'cf " n"* ffoil' The cone at the east en'I

;;;'tf.F;.tions with the talus of the was-n.ew'

no.th, south 
"o,1 

,outn*1..t ","g.' Ut' \'hilo lhe x-est pond was flooding

ervwhere tlrc liqui'l t.t' 
"'i"t';;i;i"g;" 

strongly' the lako at-11:30 a' m' showed

the ctags so thal il"'" g'|':;;;;-3";' l': l1"i marqins an'l the soutbwest

fill. pon'1 was a fo"ot higher' An hour la^ter

6o 11s5,lrY, Aplil JU, rt 4.:30 p' m" po,f fr the southwesl pond atrd the marn

jt lvrs evi(leut that tlrerle haJ becn ex- laltc roi" 1o brimnring and fhe lakc

cessirre overflowing "t ";;". 
-i;;-gto*- 

ot"_"nowed the south margin of the ccn-

ing surfaces ,n't,-ictt we? t^""ti- as iral- channel' Both the east and west

frorn tleep poollng " 
it""a"i"'?tom pools *tto*"a banhs a foot high at this

;"!:;:"1-:;i::i: l';:",:ilt"i:tti:i iru"Ii:llllifl"'Lil,ll"",',x"J ditlli
ifll;1,-Tit?"t"'.'ilo"'l',in.o? ir'" *otr' on Mrv 2 at 5 p' m' the inner mar-

crag mass. '.t'tt",e -nte 
"otft"' t'"-tn q.in wrs f'our feer tit-gl',11-tl"^:ast arm'

flo$s nesl, north antl no'th"utl, the tirer e. rvas much foudteining ancl strong

latter extencling across th;'i;"-";f east blowing was hearcl from a cone at the

leclse ancl making u' t"*"riio-t"iile wrrqle ll'est' 'At 6 p' m'ahe main l'ake was

lenith of the northeast'""rr.y". thn n"arly t.i**iog. Thorc $rs some rock

ncw flows lappe't lftt i'ftJ"Xier the sl.i'ling-ftom tf,e southwes{ nrll' On

walls of the pit u"u'y*it"?t ""t"pt "" Ila;'' i there were driblet flows which

the rorth and- southwes;:"-- ' auaed tolne material heaped above the

Jlissi ng *'", ,t'ong'flom glowing sunket-east Jetlge' but in genernl the

lreeDS soulhcest' east anJ-northl ThorE heary nverflowjng had ceased'

waJ Etow at ihc norlhi..i p"",f-rite Th'e iri.u^""t1 of the whitnev Lr-

en,l the north slack *ut ttirf in place' bo'ato'1" of Seisnlology for the week

Some roclt slipping ;;''il";r-'i' ' Tbc en'l.ing"at 2 p' m' Ilay 3' l9l8' have

lake margins rnere thrc? ft"i rtig]t ox reg;tti'ecl fvt local earthquakes' ihc

cent for the central p""i,""ni"f; was lait threi being vory srrralf ones' an'l

somen.het bigher. Th5"i;;r;;';""i,'ui f f.r".. were simultaneous with the cxces'

nonrl lvas now obliterai"J';;'1""- t flat sive ott"tflo*t of the Halemaumau floor'

h.or an,I onlv a glowine"nJen of crust The ti;;; were 5: l7 p' -m' April 26'

nr:rrkotl the site "f rh"":"ii;f,l"r.t ;;;;: ;';b ;: m. April. 28.- 7:07.and e:40 p'

Tlro sou{hwest 1,ou'l *'-';';,;';";Jtitt- t'. eitii zo' in'1 8:30 e' m' April 30'

erl and rounder. I.h"';;;;';"l,rg; *u. Mic",ireis-s'have been moderate, ancl

nsain rvide, 
- r'olcani'c"-"iUtatlon sholr'ecl- -occasional

On Werlnestlar', Nl ay l, at 1l:30 a' m'' int".nte"tput*i until April 30' thereal-

thp floor *as built sritl"high'er uoi th" ter it "aJoormal' 
Ilorjcntent 6f tilting

f wo li'lees on thp nori h 
-aid 

soulhwest was.. ti tilontty or ffuctuating until

lij.'rr";1l",:r"pi"n tn.""i""i;"""'= c-ir- Apt'il 2R: thereafler it became pro-

cle of new flon-s at trte'f'ase of the talus no'uncJio irtt east with fluctuation in

were now floocled. 'q' t"J"tat n"a pour- the north-south component'

e,I tlrrough from un'tei the north" sta- Verv respectfullv'

tiorr in{o lhe northeast valley an'l arr- T' A' JACGAR' JR''

other from the west po"tr-i" irt"-t""irt- Director'



HAWAIIAN VOLCA)IO R,ESEAR,CH ASSOCIA'
TION.

This society is a voluntary one, made up ol Eub-

"""r0"r"'i"'"i.,i"itiific 
worl< which is beirrg executeil

".1"'"d;: ,'r. "i.--i;;1";. Dirpqrur oI ihe^ Hawaiian
v;l(alio Obsorvrtor), Volrano llouse' H U'.f,d-
;ii;. ""en-;;i.niihd'excrranges should be sent to
this address.-'T"-i;i;"i;"re are aboul, 150 subsclibers.in Ha'
*ii ;;cI' "i.-.*t "i"' 

firms and individuals' .A

""i"o-"in*. 
antl persons in llilo built lhe main

:l"t;i";;";;;ii.iii,i i" rhe- sprins ot lel-2' .rhe"i""r. i,"ttoun.ted by rho Mas"achusetts lnstitule
)i'i"ii-r"*t."""lut,tl'rrions to datp lave Leen
::^^;i., ;";,,;i" qinco lhe surnmer of IIIl now re-

n,:i,,'i "'a'ii," 
ll l. "l'.P il, : : l' ?1.t" J",',1'.,Tn ii; ":'"cl<n snecirl rcDolts! Prrntec"'il'i'*""i.rl'iurl"liil tt il rppears in.tlrp Hono'

r"r""iai .riii." is replinlp'l rs a lcaflet attd - 
sc.nt

il "r"!i".'",,t'urL suirs'' it'ers io thp work of l-he

;"*.:;ii;". L. A. Thurston is .president,of the
Roard of Dil ectors of tlle Associal lon' alro L' I '

F;;i- i" ;;*i;;;. New subscribers rvho are

i^t"ru.i"a in volcanoes vill be welcome<I in the
i-"'J,i"i"ii"^. The A ssociation aims : ( 1) To re'
iJtt'iti"""r" aciloitv a^"d eartl)quakes in Hawaii;
?2) to attract scientinc men hilher Ior specrat

It"aii!' 'i'ai'"tJ 'promo.re rhe establishmert of

volcano observalorles art oYer the world' . Tbe

iiiiriif a"".-tr-t"gura" members are $5; patrons

li",r,l,t.""i i"rion -subsnriiJe larger rmounts'

ivrtrtNuv LABoRAToRY o. sErsMo'oGY'
'rlo \Vhirnpv Lrboraiory of Sei'mology' nam'

r,r '"it." an err.lorvmenl lund of geophl slcal rp-

Il"..i.''L"ii Lr"-ti'"-li"t'""lrusprt' [nstitule of

CANCANI SOALE OF SDISMIC INTENSITY'

Exnressed by accelerations measureil in milli'
"'"''"""ltuiit"''per secotd per secord'

I. Instrumental ...".'"' u'u a'r
ri. v;; -;iicht " . 2'5 

- 
q'9

trl. Sliqht . 50 199'iv. "s"illir-,'ni"aio"'" ..... 10.0 ?q'9-V. nutrtu" lito.g ' 25'o 
- 
q9'9

vI. Strong . 50'0 199 9
Vli. \-erY strong ''' '00'0 ?19'9
Vlii. Ruinous ..... " 250'0 599 9

rx. Disastrous " " ' 5oo'o 19q9 9-i. 1;;l; disastrous .. " " '1000'0 ??q9'9
xr. ia#st.opttic ...'......'25000 qqg9'9

xii: di""i"^"ii,"t'"phe .' " "5000'0 10000'0

Grade IV. is ordirrarily-the minitnuru pcrceived

'--".; :-;"."' ,nd in erade Xll. the aceeleratioD'
;J ;;;.";i";;';"se oi i'otion (jerk) reaches that

of terrestrial gravitation'

i; 
"t"r,du* 

f"^f report ihe nraximum lnten.sity or aceeleralion,. designaled 5t 15s 5vmbol c'

n' max. a. is sivett i' tn" "ilfinii"i'lr"i'"li' 
in' "uiJii' 

"'rf,;;iilt;;1"{; 
ru:'b:"'"""t'''l'l'i,t'""1"t'iii;

it,[i.lf l"nttl'i'il'*:l'ru1';;j"{i.*:",,1i,11'f'#E'ol"i.f'1""'"'"J '"'"iliriEiiiiiv '"rtibrri"s
;;h; ;lt; numberg bY 1oo'
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TTAWATTAN VOLCANO OBSERVA.
TORY, Xlay 11, 1918.-During the weeli
entling May 10, 1!)18, the lava has risen
ratirer continuously iu llalemaumau, so
far as measurement of the position of
the central crag is concerneil, though
the lake in its innel tlepression has lracl
the appearance of beilg low anrl the
bclch rnagrrra has clistinctly risen at
tinres r.hile the lake tnagrna has sub-
sidcil.

Thc following shon's the progress of
cyents lr'hercliy the cerrtral crag and
the lake, as before, have altelnaterl in
their liulsations of risilg:

J)epression below east rim of pit:
May 5, crag surrrrrrit !)3 f eet, lalie

center 166 fect;
X{ay 6, crag surnnit 91 fcet, lake

ccntcr' 151) feet;
XIay 7, crag sunmit 90 feet, lalie

ccnter 166 feet;
IIay 8, crag surnruit 86 feet, lake

center 167 feet;
May 10, clag sunttnit 85 f eet, lake

center 157 feet.
From n{ay 5 to 10, therefole, five

rla,vs, the clag rose eight feet, an avel'-
age of 1.6 feet per t1ay, r'hile thc lahe
rose 9 feet, an a\rerage 1.8 feet pel ilay;
but frorn X'I:ry- 6 to 8 the lake n'as silk-
ilg while the crag was rising, the liquid
tenrling to surge up anrI dowl in strong
pulsations rrhile the stiffel bench mag-
rrla rose ald nrai[e slorver spurts. The
sequelce $ras

lfay 5 to 6, clag up 2 feet, lake up 7
feet:

Ita,v 6 to 7, crag up 1 f oot, lahe
rlolvrr 7 f.'eet I

Ital' 7 to 8, clag up 4 feet, lake
rlou.n I foot;

llay 8 to 10, clag up 1 foot, lalie up
I 0 feet.

Satui'c1ay, May '1, 1918, was rainl. but
ths only changcs lvere in the rature of

upwarrl warping of the bench magma
following the overflows of the prcvious
r1ays. A small flow poured from the
southeast cone southeastwaril and this
llow was very liquicl antl exhibitol a
glistening, glassy surface. There had
beer driblet putldles sprearling on the
northeast floor, probably of the previ-
ous t1ay, anrl fresh short flows across
the east ledge.

On X{ay 5 at noon the southeast cone
t'as glowing and puffing antl .there were
other cones at the inest pontl, on the
central anrl northeastern portions of
the northern floor', trro small heaps and
srnokiug trracks at the northwest pontl
site arrtl the remnant of the north stacl<
still stoorl about five feet high. Thc
banlis of the east pool stoorl 4 feet, the
centlal pool 6 feet, the west arrn 10
f eet ar:Ld the southwest pontl 2 f eet
above the 1iquir1. Of the latter the
banh of the north side was somewhat
higher. The lalres were rising, the
east pool was crustetl over and crack-
irrg arountl the eilges and there was
cracking of crusts and bubble foun-
taining in the central pool. The west
briclge sepalating thc central pool flom
the s'est arrr was rarroyr ancl thick
r'r.ith an arch three feet high beneath
it, Gas pressure was nodcrate and
thcre were few fountains. Aftcr 1 p"
rn. streamilg eastrvalil tlevelopecl slow-
1y, seven rnarginal grottoes sholving
strlactites were active in the central
anrl eastern pools, antl the rvest arm
sLowerl blistererl skins anri nuch bub-
bling. No hissing was heard from the
rrolth cones antl there \\ras now no trace
of lake outlines north or northwest,
only a contirruous floor.

The central crag was nore f allen
a$ray on its southeast sitls ancl fresh
fallen rocks flom it lay on the nerv
floor. The pirrnaclc, part of a slalr
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collapsed antl a.few rninutes later a
large block of thc western extension
,of the central crag mass fell in. At
6:20 p. m. a prolonger'l slide in the west
talus took place anrl later the roof of
the southeastern grotto collapsed antl
starteil much fountaining in that cor-
ner of the east pool. At this time the
lakes were crusted elsewhere. The cen-
tral pinnacle was still in placc.

On Monclay, May 6, at 5:30 p. m.,
both lake and central crag had risen,
and the central pinnacle hacl fallen clur-
ing the night to a jumble of immense
bowlders in the notch south of it. OnIy
its stump remained. The clisturbance
of the previous evenj.ng hacl evidently
been a strong upward adjustment of
the bench magma.

There was increased gas pressure,
four border fountains were spurting in
the main lake ancl the southeast floor
cone r /as puffng. The southeast crack
yras more pronounced., smohing and
showing glowing vralls where ths spat-
ter clome hacl collapsed. The southern
atljacent block appeared lifted. tr'oun-
ta,ins were very active in the tunnel be-
neath the crack. A large bowlder hail
fallen from the east talus to the floor
on the northern or deplessed side of
the crack. There was a glowing heap
at the Iake margin uniler the north
sitle of the central steeple remnant.
Where the bridge had been the west
arm $/as greatly wiclened. Lar.a was
splashing inside of the northern floor
cone. There was ircreased blue fume
at the west pont1, along the north cen-
tral floor ancl west of the northwest
ponil site, the fume rising fron many
small crachs as though the lifting bench
magma, openerl gas chambers beneath.

The southwest pond was overfloorling
vigorously on its southwest side, ex-
tensive moving lava streams extending
all the way from the southwest crag
(on the west sirle of the southwest
pond) to a point beneath the south sta-
tion. These overflows were still in
motion after 6 p. m., although the main
lake was clepresseii three feet below
its margin at the east pool anii more
than eight feet in the west arm. Evi-
dently the souths'est ponrL well was in-
dependently supplied and its lava at a
higher level. There x.ere glowing cones
at its eastern and southern corners.

At 6 p. m. there was glow in all the

south of it and separatecl from it by a
chasm, tentletl to lean f arther south-
u'a.rd. . A continuous train of festoons
from the west poncl northwartl inclicat-
ed a last long flow in that direction.
A long straight crack, gaping upulard,
extended. from the spatter dome on the
southeast eclge of the east pool to the
southeast talus. This antl the rock
slides from the central crag. showecl
new motion in the bench magma.

Loohing down from the southwest
rim of the pit, the radiation of flows
ancl strearning frorn that corner of the
floor was striking. Considering the
west pond as a center of upwelling
liquiil lava the streaming u'as south-
eastrvarcl in the southwest pond, east-
ward in the rnain lake, northward into
tunnels of the crustecl north arm anil
northwestrvarii as overflows frorn the
n'est poncl. In the southwest ponil
tirere was a fountaining grotto tunnel
in the east corncr anii another at the
south corner.

Another striking feature of recent
developments southwest was the uplift
of the bench magma near this same
center of outflows. The south end of
the west crag mass ancl the deck of
the central rnass rtrere both d.istinctly
liftecl.

At 4 p. m. on this clay (X{ay 5) the
lake ivas lower relative to its banlrs,
the east pool showerl marginal cliffs
10 feet high, there was swift eastwarcl
streaming anrl active fountaining at
the grotto under the southeast crack
antl another farther north. The cur-
rent forked in the east pool antl ilivicl-
ed itself to rush under these two places
swiftly. At 4:40 p. m. the $'est brialge
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cones, hissing tolvard the northwcst antl
the lahe occasionally bloke up, but
gerreral)y it w.as crustecl. The south
bank of the east pool I'as cracketl anrl
fulring.

After this spasm of overflolv, inspec-
tion of the pit at 4 p. m. on May 7

shorn'e11 a reaction $-ith dcpressi on of
both lake and ciag alrl the inner rvalls
r.r'erc 8 f eet high east, 10 f eet at the
west, rvhile the southwest ponrl was
onl;- i3 feet down and its surface ap-
pealed topographically higher than tlte
main lake. Cavernous grottoes rvere
pouliling' antl rumbling urrdcr the soutir
anrl southeast sirles of the east poo1,
u'hilc the streatrting thithcr from thc
lvest rvas vigorous ar:Ltl the tnelt was
colcreil with thin cmst rvltich partecl
along bliglit lincs. The southcast floor'
c one \\ra s large , glon ing anil puffing.
The north pot occasionall"v errtcreil up-
on spells of prolongecl blowing after
accumulation 6f gas berreath. Thele
r-as rnuch furne rvest anil southcast, onc
ar.alanche r-as healil torvaltl the south
and the lloor cracks showetl whitish
stains.

On the rnor"ning of \\rednesclay, May
E, the lake rvas somen'hat higher, thc
southeast conc $ras hissing, the nar-
ginal grottoes blowing atrl rumbling,
strearning rtas eastl'arcl rvith some bu}r
ble fourtaining and the north pot sti11
glorved. In general the gas lressrllc
was higher, but there I'cre manY funr-
ing craclis and orrc or two rock slips
rvere hearil. Large smoking cratrl<s
witli stainecl nargins harl tlevelopecl in
the floor about the places lr'here lalies
or pools har-e recently been, suggesting
open chambers belo*'. These places are
in a line alorrg the north central region,
near the north stach ancl at the north-
s'est anc'l west pond sites.

On May I at 4 p. m. the pit was
rather smoky antl the lake margins 10
or 12 feet high. The lakes $-ere very
rluiet. Ahout J p. tn. bt'crking up conr-
rneneed lonnr,l thc lest and spread
eastrl,ard so that streaming became
r-isiblq pouring eastwarrl rn'ith maly
fountains ancl the usual bor"r'ler grottoes.

On Friilay, May 10, at 5:30 p. m., the
pit presentetl the same smoky appear-
ance arrcl seemingly lolr' lake, but in
reality rising was in progress vvith the
floors a:rr1 crags lifting more than the
liquicl. Blowing cones \4'ere hissing

southeast, east, north anr-l elsewhere.
'Ihe point of bench on thc north side of
the lake betrveen the east artl centlal
pools was risirg more than the oppo-
:;ite shore so that it stqoil l5 feet abolc
the liquirl at thc satne tinte that the
clilT margin of the cast pool I'as only
5 feet high. Measurcmert showed. that
the northeast crag haiL risen more than
the other crags antl its motion rvas in-
dicatecl by a ftrll of rochs flom the
north wall anr'[ by the rlevelopment of
a second crack parallel to the long
sottheast floor crack on the north sitle
of the latter. Thg strearning was lvest
warrl in the r'r'est artn, southrvcstr.artl
urrder the banlt of thc southn'est side
of thc east pool anil southtr.ard in the
southu'est poni1. Generally the main
lakc and east pool rvere crusteri over,
Gas prcssure r.as ntoderately strong.

No carthqualies har.e been registcreil
bl'the seismographs of the Whitney
Laboratory iluring the rn'eeli enrling :r,t
2 p. -. tr'rir1ay, May 10, 191t. I'Iicro'
seismic anil volcanic vibrations hat-tr
bcen normal and moderate. The tilting
of the ground w'as sta'tionarl- in the
cast lvest cornponent the {lrst half of
the rveeli and eastr'r-arcl thereaf ter,
rvhile at right a,ngles to this the tilt
r.r'as fir.st southn'art1 anrl then north-
v'ord. Thc amourt of tilting has been
morlerate, with tenr]ency to strong east-
rryaril tilt latterly.

nlay 1E, 191S.-During the n'eek entl-
irrg lritlay, X{ay 17, 1918, the lava
lakcs, crags ani'[ floors of lfa]entaumat
have risen a,bout 20 feet, but as usnal
this has proceerletl b)' alternation be-
t'n'een the rising of the liquitl lar-a antl
the bench magma respectivelY. The
srelling up ol the lattei'is again occr-
sioni ng ,leep crcvassi ng of t he ovel'florv
floors anil this movement during the
r'-eek has liftetl the shores of the east
pool so that the inner cliff around the
main lahe is once more of unif olm
height.

The sulveys yieldeLl the following
neasurements:

llay 10 to 11, central crag rose 4
feet in 1 clay to clepression 81 feet:

Marr 11 to 14, central crag rose 6
fect in 3 tlays to depression 75 fect;

X{ay 14 to 17, central crag rose 11
fect jn 3 clays to depresion 64 feet.
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Ma_v 10 to 11, lahe sank 2 feet in 1
day to tlepression 159 fcet;

XIay 11 to 14, lakc rosc 15 feet in 3
clays to tlepressiorr 1.14 feet;

llay 1-1 to 17., lalic lose 7 feet in 3
rllls to ,lcl,t ession l;t; fPet.

n{ay 10 to 14, crag rose 2.5 feet per
r1av, lake 4.25 feet per rlay;

lfay 14 to 17, crag rose 3.6 feet pcr
tlal', lake 2.30 feet per rlay.

On Satrtrtlay, lfal- 11,1918, at 11:30
a. m., the wali of the east pool was 8
feet high, of the centlal pool 12 feet,
of the rvest alrn 15 feet antl of the
southlvcst porrrl -l feet. Ilissing wa:s
occasionallv ]rcarrl towarrI t]re rrorth
and ll'est. 'Ihe crusterl lalies t'ere very
quiet. At intervals, Iror\.e\.er, the glot-
toes rumblcd anrl the crusts broke up
antl founilclcd. The only r-isible strearn-
ing rvas local into the grottoes ol tun-
nels'nhich lay on thr: southeast, south,
northcast ard northrvest corners of the
cast poo), on the north sirte of the
west alrn anil on the south sirle of the
southwcst porirl.

At the southeast crach the floor on
its north sirle had slun:Lpecl anrl a secorrl
parallel clracli a few )'ar(ls falther
rrorth shon ed increasecl tlcr-eloprncnt.
A craelr of northeast trend cut the neu'
1lo*-s r'here they crossed the nicldle of
the noltheast clag nass. The lifted
point of bench nolth of thc central
<:]rannel hatl sulk hack but the crags
n-ele higher. The bench magma l\ras
lifting faster than the lake magrna.
This prorluccd considerable changes in
the furningl at 8 a. m. the fume rising
from tho pit was very thin; at noon
'the fume t arrie from patchcs of thc
fl ool and n'trs rliffusoil throughout the
1it in a blue hazel at 4 p. m. the gen-
eral furrie cloud was cluite rlense. The
lift of hcuch nagma larl ctruserl col
lapse at the flamilg cones, A glorving
pot h.acl opcneil besirle the southeast
t orre and the nolth blolv hole appearcd
nrolc bloker.

On X'Iay 12 at 4 p. m. the lake was
relatively higher', there were a ferv rock
slirles towarrls thc nortirn est anil thele
was the rsual activity in the grottoes.
On X{ay lil it was apparent that t}re
lake magma rvas gaining on the soli-
r1ifier'l portion.

On Tuesrlay, lfay 1.1, this rising spcll
cn.[minaterl in cxtensive floor]erl or.er-
florvs rvhich pooleil in a semi-circle all

( )(,

the wa1' arounrl the base of the. north-
ern anrl western talus from the west
ponrl to the northeast valley, rvhere a
hsal.y flow liad pourecl through ths gap
between the north crag antl the I'all
of the pit. At 6 p. m. all these flo$'s
xrere glowing vividly antl appearetl to
be fetl from the northern cores as well
as from the n''est anil northwest ponds.
All the orifces of the floor of the pit
r,r'ere blowing, spurting anrl flaming,
and the bench surlounding the eastern
enrl of the lake appearetl to t-re rising,
for:in the east pool strong cracking,
fountlering and collapsg of barrlrs were
going on with marginal giow anrl
strearling into the pool from under
crust across the central narrows: $'here-
as fronr this point r'r.estn'artl the lake
appearerl quict anrl crustetl as though
lising, This irnplied a neu' tendency
rvhereby the benoh magma was lifting
towarrls the east and so rer-ersing iis
pler-ious habit.

Yery Jarge banners of {1ame playerl
fron uncler the bank at the northeast
margin of the ea,st pool. One strorg
ar-alanche fell from the north-northea.^t
rvall shov'ing rnovcments in the bench
magma; a reddish clourl of rlust rn.as
proilucec.l. There r-ere other srlall
slirlcs east and south. The southwest
ponil stoorl one foot beiorv its margin,
anil the erlgs was a rampart of fresh
overflo\\'. The inner ciiffs of the main
lalie n'ere los'er than of late, but much
higher than the soutliwest pond; thev
rvere four feet high at the east encl
and from eight to ten feet high in the
central region and torvards the west.
The bloch subsitling between the two
southeast crevasscs appearecl to har.e
the pattern of a revir-al of the former
southeast chanlel, Other cracks ex-
tenilei[ southl'ard on the east sille of
the southeast corre. This cone was
glowing, flarrring anrl hissing antl thele
lvere other flanring cones on the bench
southwest of the east pool, east of the
north stach lemnant, at the sites of the
former northn'est, north and north-
central pontls anrl on the south bank
of the southw.est ponrl. Smoke ro:e
densely from the north central floor as
though collapss might be expected
thcre, but elsen'here the fume was
rather thin.

On May 16 at 4:li0 p. n. there rx,'as
su-ift eastrvard streaming with several



fountains in action in the main lake
antl four at the southn'est pont1. The
lake ross somelshat rluring the ncxt
thlee hours anil hecame quieter. At
6:30 p. m. the lake was crustecl over,
but occasionally gas $'ould escape vio-
lently arounr1 the margin, flinging
spray to great heights. bleaking up
the crust and occasionally downwart[
sucking of the fragments into marginal
fountains. This was seerr at the east
enrl of the main lahe anfl on the south
sitle of the southwest ponrl. The threc
principal places of border fountailing
in the main lake were at the east cnil,
on the north siile of the central crag
mass and at the north corner of thc
central pool. Hissing was heartl fronr
the north glow pot and frorr a borrler
cone south of the southwest polr'I, alrl
during a spraying outbreak at the e:rst
enil of the iake there was strong hiss-
ing from a glo\^,'ing cracl< on thc bank.

A nery feature, now becorning oon-
spicuous, rn'as the extension of floor
cracking, anrl glow only a foot or t{'o
inside of these cracks. The largest of
the cracks f ollowetl a semi-circular
course about half way betweel the cer-
ter of the pit anrl the east talus. This
crack began n'est of the southeast cone
rvhich was now a flaming chasm; it
passed through this chasu anil extentl
ed thence to the south sicle of the east
pool. From the north siile of this pooi
it coukl be folloy'ed across the north-
cast floor through antl beyonrl the nolth
glow pot $'hjch $'as now a high glowing
cone. The 1wo soulherst ertcks ex
tentling from the east pool to the south-
east talus had eniarged anil gapetl up-
rn'ard.

The walls arounrl the east pool rn-cre
10 feet high ancl arounr1 the central
regi on they r'vere twice that much so
that perhaps the concentric crachilg
may be accounted for by the lift of the
central block, Thc four larger cracks
radiating from the east pool suggestetl
tumescence centering under that poo1.
Ths southwest pond banlis wele only 5
feet high. After nightfall there rvas
glow in ali the cones anrl glowing eclgcs
of clust enul,I be seen a ll a lona ihc
western anrl northrvestern margins of
the floor rvhere the fresh flows abuttecl
against the talus. Small trr,shaped
patches at the north appearetl to inrli-
cate flows in motion, There n'a.s much

fume from the north'central ancl north-
rvestern regions.

At 5 p. rn. on f'riday, lfay 17, the
southwest ponrl shou'ecl 4-foot margins
anrl the lake 15 to 20 foot margins all
arountl, indicating that the east pool
basin harl risen to a common level rvith
the central and westeln basins. The
raclial craching alouncl thc east poo)
\Yas YerY pronounced anrl the large
north crack was extendec'l to beyond the
rortir stack. Blot'ing could be hcar(l,
the lalie \\'as erusted over and explo-
sive outbreaks from uniLer marginal
crusts harI continuetl. Lava cou]rl be
scen splashing in the southeast pot.

Er.iilence t]rat the pit floor: was irr
motion rvas furnishetl at 5 p. m, by a
prolongeil series of avalanches lastirg
thr"ee minutes ol more which unilelmin-
crl the wall of the pit just east of the
north station antl finally carrie<-l away
a portion of the recent larra of the
northeast fill. A pinli clust clourl shot
up anil the northeast valley flool w-as
coveretl t'ith bot'k]ers and rlust.

The instrumerts of the Whitney Lab-
oratory for the lr-eeh enrling at 2 p, rn.
Ma;' 17, 1918, har-e regi stererl two
strong tlistant earthquahes. One of
these began about 11:12 a. m., May 11,
antl the preliminary phase, lr'hich n'as
vely imperfectly registererl, suggesterl
a distance of 7600 kilometers, the tlis'
tance of southern New Zealancl or Oosta
Rica. Ths seconcl began about g:13 a.
rn., May 16, ancl appearetl to be very
remote, some 11,500 kilometers, equal
to the rlistance of northern India or
the Caspian Sea.

Two very small local tremors were
registeretl at 8:51 p. m., May 12, ald
5:26 a. m., )\[a1- 13. NIie ro"eisrrrie mo-
tion has been motlerate an{l (lecreasing.
lro[canic vibration has been ortlinary
with some spasms of .increase between
IIay 11 anrl X{ay 13. Tilt of the grounrl
has shown eastward tenrlency rrith sta-
tionary spells, the rorth-south conpo-
nent showing only slight fluctlations.

llav 25, 1913.-During the rre"k enil.
ing Friclay, \{ay 24, 1918, thc lTir.Lirrniru-
mau lava column has continuel] io r'ise
at the same rate, the central rvitle ilools
of recent overflow have sx'ollen 'rr, :rn'l
clcveloped cleep crevasses ancl flooils of
liquirl lava have poui'erl.along the.;llLll
valleys. A new source of such flocrling
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is a cone at the basc of the lvest scu'.h-
west rvall of the pit at tlie sitle of thc
olcl n'estell 'rvell rryhich has repeatcillv
rleveloperl pits antl cones in the pa.si.
In r:orrtlast to thc plevious week, whel
the mcasuled rise of the lake rvas sonrc-
rvhat greater than that of the bcnch
rnagnla, the latter has this rveek risen
rnole than the lalie so as to inclease
the height of the rvalls o{ the irinel
l.lhe basin.

The surveys f.ieldecl the follorving
rneasulernents:

l{ay 17 to 1E, central crag- rose t
feet in 1 {ay to deplession 56 feet;

X[ay 18 to 20, ccntlal crag salli 1
foot in 2 {al's to clepression 55 fect;

X{ay 20 to 21, ceritral crag rose 1
feet in 1 day to tlepresion 56 fect;

Nay 21 to 24, central crag rose 14
feet in 3 clays to depression ,12 fcet.

l{ay 17 to 18, lakc rose 7 fect in 1
tlay to deplession 1ii0 feet;

lfay 18 to 20, lahe sanli 1 feet iir 2
clays to rleprcssiorr 129 feet;

X{ay 20 to 21, lahs rose 1 foot in 1
da1- to rlepression 130 feet;

l{ay 21 to 24, lalie rose 12 feet in 3
tiays to deprcssion 118 fect.

l{ay 17 to 21, crag rosc 2 feet per
clay, lake 1.75 feet per day;

XIay 21 to 24, crag rose 4.6 feet per
,la.v. lrke,l feet f"r',lrr'.

On Saturda;-, X'Iay 18, 1918, :r,1:out 1.1

a. rn., there x'as strong or.erflorv frorn
thc southr'r-est ponrL region anil f rom
orilices at the e(lge of thc lloor $'est of
there, ancl this florv poured thlough the
Fotth u'all vallcy to thc southeast floor
along the liase of the talus. Rock-
faUs from the north *'all of the pit
contirrueil. At 2 p. rn. thc jlner y.all
arounrl tirc lake \\-as 15 feet high, tliere
was rnut,h fountaining actir-ity in thc
east arm, smokc rose frorn rlany crai:lrs
in the.northcrn floors, anrl th6 great
crerassc extclr'[irrg florrr the east a]'nl
to tire north pot ha(l incleased in r,vii[th.
This anrl thc srnollcrr sulfaces indicaterl
pronounccil tumescenc.e. At j:45 p. m.
thers $'as rapirl eastlr':rld strearnirg
and sonre appearance of rising l:rke
lnagma. Lar.a t'vas splashing insiile of
glolr''ing pots north anrl southeast anil
at 2:ll0 p. n. the southu.est porrrl nas
orre foot helow its ranparl and its
south glotto r4'as splashiilgl the rarn-
part hacl jncreaser-l in height. At 6:,trO
p, rn. the rnain lake rvas rlepressed

t)J

about 11 f eet 'lr'ithin its walls, the
southrvest poncl 3 feet ancl the south-
east pot 5 fect. All the pots and coles
n.crc glorving a,rril flamirg, incluclirg a
cone l'iesitlc the remnant of the north
stacli and the crevasse extendlng thele-
frorn to thc lorth pot, where the l:u'a
marle booming noises. llnder the crust-
er1 lake gas pressure was high so tbat
thcle lvas high spraying frorn unclcr
the crust erlges. There r,vere high glorv-
ing streaks at the rn'est-southwest etlgo
of the floor as seen frorn the southeast.
Streaming flom the central pool lvas
westward to the n'est grotto $.herc the
current bent northn'arcl untler the balk.
The east pool was mostly crusterl over,
with spells of temporaly subsirlence
antI brea]iing up precerIe11 blr vi o]ent
border spi'aying. The floor block be-
tv,een the two southeast crevasscs was
lorver. At 10:30 p. m. lava wellecl up
from the etlge of the southrvcst floor
ancl pourecl in a narrow stream arounrl
to the southeast; at 11:10 a secolrl
1llow much rrrore volumilous follorn ecl
the same coursc. At this time fume
$.as thin anil thcre was sone rock slid-
ing northr'r'est, Tire north centlal wt'll
or.er the lalie rvas 30 feet high by up'
tiift, rvhile the southern rvall of the east
pool rvas only 20 feet high.

On lfay 20 at 6 p. m. the cast lrool
nrargin was 10 fect high, that of the
southrvest pond 2 feet. A flow was
pouring across thc floor eastu'arcl orr
ihe southrn'est sicle of the southr'vest
ponr1, The fresh florvs of tJie southern
0oor were glolvirg anil clriblet toes
were pushirrg out from their cdgcs;
from the e{lge of the southx-est floor
cast frorn the lakc 'icts of lar.a we: e
llurg up with an explosion rojse like
the exhaust of an cnginc. Smohe rose
densely frorn thc north central anrl
northwestern floors, The flool north
of the nairr lake from the narrol.s to
the base of the west crag $ras er-iilent'
ly rising to form a scarp tlr'ice as high
as the southern lalie mergir. Thc
noltheast crag nass also showccl a crack
parallel to the er'lge of its escarpment.
Thele was the usr-ral cracking, foulrler-
ing anil recoverv of thc cast pool an(l
llrc lare pots uct'o flrming.

On Tuescla;', May 21, at 5:30 p. m.,
the lake rvas lov'er with walls over 20
fect high, there were six or eight foun-
taining tunnels anrl an abanclorrerl shole
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rim stood 5 feet above the Jiquiil. The
southwest ponrl still stootI at a muc]r
higher level anrl glou,ing florvs lappecl
the talus rvest, south$-est, south ancl
southeast from a slag heap source
against the liase of the rvest southN'est
\\'all of the pit. 'Ihis r.as the site of
the "griffon" cone of l{arch. The
southeast pot liad collapsecl to an open
pit 20 feet across, containing lava 15
f e et r'lowl strearning westwalrl. The
north pot hacl also enlargerl, genelal
crerrassirrg hatl increaserl, thc northeast
tahLs appearcd lowei' ancl smohc from
many cracks l.as rlerlser, the southeast
floors ror'r'srnoliirg like the northr'vest,
but the north crag surrllit no longer
surokerl. Therc was stlorrg hissilg to-
\y:rl"ls the \\ nst. The Iing of Iew floor
harI grcatly irrcle:lsetl jn r'r'ii1th arountl
anrl outsiile of the central, southwestern
ancl rvestern crag masses on the west,
southr,r'est and south sirlcs of the bot-
tom of the pit. The rernnant of the
rrorth stach still stootl. A new briilge
of crusl ha,l loIme'l flcloss tlrc entrance
to the west alm antl there rvere foun-
taining tunnels on thc north ancl north-
n-est sides of the cerrtral pool. The
southeast regiorr r.r'as much crevassecl
as though it wcre about to col.lapse to
a pool an.1 $ias \-ery distinctly srvollen
up, so th.at the talus r.r':,Ls lif tetl anrl
tendetl to form a slur:Lping crack be'
tu.een it anrl the wa]]. One smell rocli,
fall rryas seen to the north. Funs frorn
thc pit as a whole rvas greater on this
dny. A sharp earthquake lras felt at
3:li0 p. m. At 10 p. m. it was errit'lcnt
that flow from the southu,est cone hacl
hrerr renerved arr,l lhele nas vigorous
fountaining in the lal<e. At 11:15 p.
m. florving startcil again from the l.est
cole, the top of the cone forlring a
boiling, stanrling fountain n'hich pla;'-
er-l in artcsian fashion for houls.

On the tnorrring of XIay 22 there rryas
little change. The inner pit containirrg
tlrc lcke \^rs,lcep. thn frlrre \\cs llr;tr
ner and the fresh flows still glorn'er1,

On l{ay 23 at.ll:ll0 a. m. a thultler
shower l-ith verl- hear.v rain causetl
cascacles to pour over llu.ekahurra bluff.
At the road terrnirus lrear Halcrnau-
rnru. rlu|irrg a lull \rlron r:rirr wrs pouI
irrg tlorvn to the nortli, the northeln
part of the Kilauea craier floor shor.r'ecl
arr even vaporing a]l oyer and the
hear.y beat of rainfall anrl the rush of

r'vater into the cavernous lava rnade a
tlistinct roar somewhat like wincl in a
forest.

Ol makirg circuit of the pit by souttr
ancl west the southern inner " va]lcvsholre,l gleally irr,.r.erse,I ni,lrh of
floor', ilre t'rc5l1 fl61qs crei.king witb hclt
antI thc upturneiI s]ab of'oirl l{alch
lloor qhiclr Ira,[ 1911',",1 thc [oq.cr nrltol the southuesl 1a11; ol' tlre pit'rvro
now nearly buriecl. The new flo6r ml,rlea rr i,le pla tlo|nL easl u I r.d ls well ri
southwart[ frorn ilre southwest ponrl.
The ner,v u'est conc, between thc siouth_
rresl lrr,l \rcst stttiols rrls a flat stilr.
Itc:.tp.sorrre lU l"eet high wilh a slrrggiih
fuuntriu Loiliug in a pot on iis sufrinir.
iecding a,llibLrljog e;rJya,lo wirh lesl
too.ne,l 5111't en,ling in a rlro|D llow\ Iilt.h \vas o\tcI,liUg itsrlt easlua|LI.
-F'arther rrorth the west poncl cone $rasglowirrg ?rr,l ltisrirro. The rrort Ir put
\\'as- lros a. pit nontiining a lau i,,i,,.ili lcr.t bclou' the e,lgo, - f[jyp r,\2s 1
glO\\ rng rurrC At the nOrlhwo*t norr(l
si l c. . 'flre- nrosl r orsp;,.uou- cb.r ngi, 611
scrrrL,le florrr l-hc trorllr\vest \,\as lbc
pronouncerl lift of the whole centlal
antl southwest region of swollen antl
craclred floors and tiLtetl crags, ancl thc
suliordination of the nortieast crag
mass, nor/ sunhen and insigni.fcant.
The rrortheast r.alley back of iiwas the
lowest ilepression in the pit. .Ihe site
of the former north arn ernitt€cl bluisli
furne from hunllrecls of crachs, antl one
greater ct'evasse cxtencled frorn the
north stach through the nor:ilr pit alcl
acloss the sn'ollen surface to the east
arrn of the lahe.

Tire lake margins were 15 to 20 feet
high, the crust vras crac)iing ancl found-
ering, anrl the lava in the southeast pit
appeareil to be connectecl vrith the ]alre
through a tunnel at the southeast cre-
vasse. Against the rryest base of. the
central crag tnass, in the west arm of
the lake, the rh;'thrnic fountain n'as
again. in ac.tior sluggishly breahing at
inten'als of 30 secontls more or lei's.

At 4 p. m. the lake was very quiet.
Al 4:45 a large ccntral fountain burst
through the clust of the east arrrr antl
a breaking up ensuetl. At 5:30 p. m.
flon's broke out fron the new west
cone ancl the lahe ovcr,flowed from its
l.est en cl. Thc two flows joinecl ancl
flootletl the southnest ponil depression
ancl the floorl also poured not,thrl'arcl

69



'llrrouglr lhP scsl 1'6n'l 'lepression' The

"trtar-n 
llow rcrcire'l thc basc of the

southeast I'ali of the pit' At 6:30 p'
ir. , ,,rolonln,l rr llan, hc lcll lrorrr the
rorlh *all 6l tho f it :ln'l srrraller orrPS

iotto*'"d, showing: that the upwa-rd
,,i'"..ur" on the sdulhrvcsl, sitle was 'le-
fr'"s.i"g {he bon,'h nlaglnit un'ler 1}re

north talus.
On I'rii[aY, ]IaY 24' 191E, at 11 a' n',

the w'alls of tn"- inner pit *'ere 20 to
l;0 leet higL arrtl llre only aetite. spott
in tlrc lalte"rvcte tlre soulherst cn'l w('st

orottoes. A steel colored, fresh, heavy,
Fracliling {1ow extcncletl all the way
i."iri th8 southwest cone to the base of
ilre 

"n,'t 
h*o.t nall ot'tlro i)o1 whel'1'

glouiug tocs $Pro !uihing lurtvarrl'- A
f;." tt 'iralr"titc , urtain hung bc{ore
the southeast grotto tunnel' There I'as
r rlorrioc Lrlotirrg noise l'tottt oue of thc
*"iterrr-r"nt.. ;ilrc lera of the rrol'th
,,it nrrnerre,l or.cr 20 l'ce1 ,lon n. The
irot"lL'marle Ly reccnt at\[tllnclrcs east

oi tle oorth station lvas pronouncetl
anrl had carricd at'ay rnuch of the
iioithwestern entl of the northeast fiII
of 1!]18 1ava. The intunlescence of the
irri,l,lle rcEion is so 1't onortn''e'I rtith
it. .o11n*ihrt r",lial crr, king rr,1 ilt
lcns-like surface, as to afforr.l an almost
nelfccf rlerrron-iretion ol' ihc rcllliotr-
fiiu t,ntucott wcighting bv over'flow of
lrt;'o rn:rgnta ltt,l tesullrrrt ul'lill of
i,enth maunr:r. Thc or er'florr t pot l'eel's
hlle beeri attuul;tt, following ilre Lase
of the taLus and the uplift is conse-
('luentlv central.' Thc lcsisl rrtiort of tlre sei-mogrrphs
ol tl,o \\'hi{nev Lrborrtor'; of Seismol'
6gv for the u'cek en'lirrg ai 2 P' nt'
l-i,ji,lar.. NIar'21, l9lR, has been rct'y re'
rrrrrkrble iir lla,'irrg lhc rutnlrelrlls of
at least six strong tlistalt earthquakc-s
as lr,ell as one srrrartly felt loclal shock
anrl trvo rnorleratc ones.

The telcseisms \{ere as follows, Ho-
lolulu Starttlard Time: 9:49 a' m,r Mgy
'I 9. trlco onlr'; 4 :16 r. m., nhv 20'
nr.,bitble,li>tanrc 38c0 kilomcters,
eoua.l Io tlrrt o{ Srnloa, Southeln Crli-
folrril ot' t lre Allskan pcnin'ula: 7:'ll
r. rn., .\lav 20. 1,r'obrble 'lisrance 7ll0
L;16pp1ers-, equrl 1o tbrt ol chili, $'llcle
an earthquakb is r:eporterl; 8:09 p' 

-1-r',
XIrv 21. t,r'oLrl'lo,listrrrce 4070 kilo
mei"elqr e,1u:rl Io lhct of Slmoe ot'Alas-
Itr: I:i0 e. nr., Ilar'23, a vety pon'ct-
ful shock of rlouhtfrrl,lislance. possi-
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bly 5900 kilometers, equal to that of
the Gulf of Mexico or the Kurile Is'
lant1s; lastly a cloubtful trace 9:22 a.

rn., lfay 24.
The local shochs were (1) 3:30 p. m.

May 21,'felt at the Observatory- as a
p''oionqn,l north coutlt l6cking an,1 gen-
cr:rltvfelt on this island; 1!; r:21 P.
',,'. ([ry 21, (J r 2:i0 P. rtr. XtaY 22.

Nlicroseismic inotion during the in'eeli
has been slight, volcanic vibration
showecl soms sPasms MaY 17 18 anil
thereafter was r.ery slight. The tilting
rrovernents rvere to the east antl south'
nlar'17-19, to the N'.st and south N[ay
ll :0, to the cN-l rnd south \1n1 20-22.

and to the east antl north \[ay 22 24'

Junc 1, 1918.-During the weeh entl-
ing Frida,v, \[a;' 31, 1918, the lava Fke
,ril craoi of Halemrumru continued 1o

liso wit-h some gain in the rrte of ris'
ilLg of the liquiil portion. The. observ-
ed'results are of the sarne general type
as have been recorrled recentlv, but the
movements of upwarrl srvelling of the
lLard .lava florvs [ave cu]minatetl in the
ruleation of lew crags and the lakes
have increaserl in size. A verty marhecl
movement llav 29 to 31 lifted the mar-
sinal lalus rn,l aecentuatc'l the slopes
6f thn "'nq. au'ay front the cenlel'of
the pit, antl at the same tjmc a storrn
of iolcanie tlernors was recorderl on
the seismograPhs.

The f oliou'ing were the measured
charrg'cs:

\la\'2t to 31,7,lrvs, centrrl
rose from ,lepre-sion 'll feet to 20

NIar' 21 to 31, i ,1aYs. 1a1<e losc
,ler,r'cssi.rr I l9 leer *o 9; I'nel.

Tb" ''t'" of risi ng fot six weeks,
ing the mean of crag ard lake as

reienting net moverncnt of lava

"Ti'.,,li"trn ,u, lake 4.11', crag 3.21',
mean 3.92' daily;

A1'rit 26-XIey l. lake l.!9', clag 3'71',
meen 2.21' ,1ei11';

\Iay 3 10, lake 7.1+" crag 2.13',
mean 1.78' tlailY;

April 10-17, lake 2.86', clag 3.00',
mean 2.93' r1ai1y;

\[ay 17'2,1, 7al<e 2.71.', erag 3.74',
mean 2.92' daily;

X[ay 24-31, lake 3.00', ..rag 3.14',
rncan 3.07' daily.

crag
feet;
flom

tak-
rep-
col-

This table is of much interest.
shows that since the strong revival
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risirrg started there l.as a nraximunr
at first with lake overflowing the bench
nragma; then tJrere was a rlecline jn
the rate of rising for a fortnight, with
rise of bench rrragrna strongly dorni
nant or-er rise of lalie rnagma; next
there was a fortnight of steatly rising
with the net rate jncreaseil 61% antl
thc bonch lnnp-m.a stilJ rlu; jrrart: rl.:r -

ing thc lrst rn'eeli thc lakc has nearly
r.rrcheil the burch rna,gnla late antl the
nct rate has increasetl 5/6, The rveekly
fluctuation of the lalie rnagma rate
l'as much greater than that of the
bench rragma anil iluling one frtr''m'girt
rcas in the opposite dircction (ll.lv 10
to 24). The crag movcrnent lTRs rnore
nearly equable than that shown in
eithel of the other columns, suggesting
that the hench magma movenent per-
haps best represents that of the rnain
rntlergrountl lava column. A singie
crag does not, however, accuratelv rep
resent the mean moyement of the whole
crater' floor, n'hich rvoult'I, if measurecl
at evenly spacecl points, givcs a still
more equable rate.

The average of the weehly meals for
the composite lava colurnn rn'as 2.8 fcet
per day for the six r.r'ecks. For the
lalie the average rvas 2.5, anil for the
crag i3.1. TlLe crag tbus rose 21% fasl-
er than the lal<e anr.l 1LVo faster than
ths imagined composite lala colurnn
(rnean of crag anil lake), u'hile the
lake rose 149lo slower than the latter.

The upshot of this computation is
that the s$.ellirg up of thc pit floor
three feet per clay since ths April risc
began has procee(le(l nearly 25-7a faster
than the rising of the liquid lar-a, anrl
is low liftirg the slirle rock slopes
borlily as the circular plug of semi-
solirl lava pushes upwarrl. The surnntjt
of the great cerrtral clag is row less
than 20 feet belorv the erlge of the pit;
its lo*'cst for the period rvas 152 fect
on April 17. Just as the mass sank
bodily after the 26th of Nfarch, so it
is now rising en masse. The accorclance
with predictecl fall after equinox
(l{arch 21) ancl rise before solstice
(June 22) has been nearly perfect. A
feature of tlre measurcments which
thror.s light on the oLler reccrrls of
travellers is that for somc weel<s past
an obserrer uithorrt irrsl lumcrrls woLr l,I
have notecl a sinking lake, for the in-
ner basin n'alls werc grorring higher,

rvhereas irr reality both lake ancl rrrar-
gin rvere )ifting, but the latter a quar-
ter faster.

On Saturday, l{ay 25, at 2:iJ0 p. rn.,
the north pit r'vas seen to have increas-
ei1 in size, there was bul-rble fountain-
ing in the pot farther north anil many
small lava tricklilgs s'ere ]rushing out
f lom the margins of fl on's unrler the
r'r'est station, At :3 p. rn. looliing from
the southrvest the Ivest arm anil south-
t'est lond $rere seer to irave banks 5
feet high and to shor. some fcuntaining
activitv. A long florv was pouring east-
warrl across the south lloor at the base
of the wall talus ancl this rqas spread-
inq right and left. Thc east arln ex-
hibited walls 20 feet high and .ttas
quiet anrl crusterl over. At 3:20 p. m.
the source of the southern flow reyivetl
anrl a fresh overflorv from it lr'elIcrl up;
this sonrce was the west cone at the
eilge of the floor under the southr.est
r'r'all of the pit. The nerv flow sprearl
to the south a sliolt t'listartccr. .

On }[ay 26 at 4 p. m. the lalie was
cmsterl or.er antl the onlv fountaining
twas in the south\^'est ponal. The south-
east pit was enlargecl, the north pit
\ras more open, the v'alis over thc lal<e
rvere higher and the north pit crevasse
forrnecl an arch as seen from the ncrth
ivith hubbling lava beneath. Therc
\vas glow also in tlto opcnilgs betneen
the north pits ard the eentral ]rool,
one of them flarnilg, antl anotht'r glorr-
ing pot was open in the nolthx'cst
floor. Incanrlcscent florvs ll'ere slug-
gishly making toes herc anil there all
over the rvest and southn-est regions.
Occasiorrallv the rhythmic fourtain
nioulal explo(1e in the rn'est arm. The
southrvest poncl $'as continually foun-
tainirg agailst its rorthcrn bark anrl
streaming in it was westwaril from a
tunnel arch at its east enrl. At 5 p. rn.
temporar;r subsiclence brohe up the
crust on the rnain lake, rock slii'les rvere
lrrLmerous torrarcls the :rorthr.est anc'l
at 6:10 p. 11. a heavy fall into the lake
from the southcast crevasse too)r place
antl startcd violent founta,ining, Small-
er falls into the southeast pool inclicat-
er1 that the broken berch matter be-
twcen the two pools was crumbling
doy-n. This rryas the result of a .warp-

ing upwartl of the bench magma rvhich
telilerl to make a tumble of the blocks
betu'een the crevasscs. A strong sliile
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of rochs flont the rtortheast ct:ag rnas:l
into the northcast vallcy shox'erl that
that nass n'as tiltine farther rrorthr::rst-
lvarr'l. A similar fall from the rvall i'f
the centlal crag nlass into the soutli-
rvest por:Lil shorvetl that tliat bloch l'a,s
also being pushecl up irr fhe centcr and
increasing its southward slope. Glis-
tening splash narks on the shores of
the lalie inrlicated that recent rock
tunrbles hacl been nunlerous. On the
northcast rqall of the southeast pit
there lr.as a glon.ing ancl flaming spct
high above the liquitl level. Small rock
siides from the n alls of Halemauurau
occasiorally tooh place. OrL the er-c,,1-
ilg of ntay 27 large falls of rock into
the southeast pool r-ere reporterl.

On Tuesrla.v, IIa-v 28, at 3 p. m., thcre
n'as a fresh flooil of lar-a in notion on
the south floor, thc southrvest ponrl rlas
or-crfl on ing arrrl .:plashir g against i ts
soutlr banh anrl the lr-est cone rras all
ar1rIitional source of flows. The n]role
r:entral region app.oarerl rnore uplifted,
thc clcr.asses l'ere ruirler', thc east an<l
sottheast pools harl grcatly incrcasrrl
il size bv a falling arvay of thc banks
and the sracketl isthntus scparating
them rrras much rarrorvcr. the nhole
southeast floor was tilterl southrr'ard
rr.raliing thc south rjm of the southeast
pit cornparatively )orv. Similarly the
r.hole northeast floor was tilterl north-
elstrvard so that thc east banh of the
main lalie r'r,as much lower than the
cliff over the central region. A nerv
cscarpnrent rose above the north pit
depression on its north side exteni'lirg
thence to the north sidc of the north-
l-est pontl clepression. A nerv nortlr
Iake r'r.as forrring frorn a union of tlie'e
two rits, tlre southern shore of tlie new
lahe ro-se hy gradual slope to a second
escarpment on the north side of tlre
tentral pool. The recent floods west
and south rvere apparently being com-
persateil by upn'ard push east anr'l
north. The enlargement of the east
pool rlepression lvas in the tlilections
of lr.e north ancl southeast crevasses.
The south u.ali va1le1' appearccl much
sun li en.

On Werlnesclal', I[a-y 29, at 5 p. m.,
the upwarrl slvelling continued so that
the inrer cliff rvas fully 40 feet high
above the central poo1, the south s:rle
of the east pool ancl the north sitle of
the southeast poo1. At the south sicle

of this pool antl at the east enrl of the
lahe the bluff lvas only 20 feet high.
The pools wer"e sluggish, shorvilg four
or fir'e spraying fountains which wou1Li
bleah explosivelJ'from untler the crust
near the margins. There were traces
of a new inler spatter bench. Roclis
were slirling at thc southeast crcvasse.
Glowing flows south, southwestr rve st
anrl northwest movecl slon'ly anrl macle
clachling noises.

Looking from the north antl north-
s.est the nost str:iking change rvas the
irregular breakilg up of the whole
1lool into ne$r crags rvhich lvere slowly
rising and tilting. The rorth c,hasm
arch hail collapsed, separating the
rolthern ponrl frorn a smaller pot north
of it, the latter acljacent to the north
stack rcmrant. A squarish bloch of
the fl oor was teniling to Iift ard tilt
nolthward on the rtest sirle of this pot
so as to crcate a new northN'est crag.
fn siuilar fashion thc lloor bloch con-
taining the southeast pit hacl r'isen ou
the siclc of the east pool antl sunl<
southrvartl, tent'ling to f olm a ncrl'-
southeast crag. The southwest ponrl
m'as high, Ievel lr.ith its ranpart anrl
bombarrling its south banh. Much
smoke rose fron the rorthern cracks.
At the base of the talus north ancl
northn'est the wall \'alley appeareal low
as though that should bs the next place
to fill.

On May 30 at 2:30 p. m. the rvest
sicle was smol<y, one fountain boilerl
in the north pot and the main lake
\\ras cluiet anil crustecl oYet. The
southeast ponrl was enlarger-1 an{ shorv-
erl surfacc streaming westrvartl to a
grotto unrler thc bank rvith stcatlv
fountaining at the entrance. At 3:1.0
p. m. the east pool brohe up and sub-
siderl three f eet but immecliatelv
crusteil or.er and became quiet. The
southrvest pond at 3:20 p. rn. n'as flush
rrith its margins anil stagnant.

On Fridav, I'Iav 31, 1918, at 1 p. m.,
it was er-idcnt that the rising bench
magma was in extraorrlirarily rapiri
motior, for srnall sliilor took place al'
rnost incessantiy at the southeast cre
va"sse, and a,long the top of the eastern
anrl northeastcrn talus. A rleep gu11y
n'as forming bctrqecn thc top of tlre
talus anrl the waIl or this siile in con-
trast to that on other sirles. The floor
ling south ancl lr'est was greatly wirl-
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enecl. The lake .lvalls were 30 feet high
witb fresh spatter rims 10 feet above
the liquicl. The southwest poncl, how-
ever, 'r!-as only 3 f eet below its ram-
part. The lakes n'ere crusted over, the
cr usts rracking aud foundering from
time to time, each break-up belng in-
augurated by explosive biowing. The
tumescence of the central region was
pro'luring marhed centrifugal 1iit.
Thus the central crag and the entire
southeast, soutir ancl southwest floor
area $-ere tilting southw-aril so that the
northern scarp of the central crag had
replaced the southwestern one as its
summit. Similarly the west crag was
tilting westwaril, the new north.r,r'est
crag northward a.nil the northeast floor
and crag mass eastward. The pit was
quite clear on the east side buf smoky
towarils the 'west. The northern pond
was increasing in size.

The seismographs of the Whitney
Laboratory for the week encling at 2
p. m. on Friclay, May 31, 1918, register-
ed a distant strong earthquako ai g:27
a. m. May 25. The distance inilicatecl

was approximately 3600 kilometers,
probably a rif t movement uncler the
ocean. Four small local shocks were
registerecl respectively 9:49 p. m. IIay
25, 4:76 a. m. lfay 26, 7:79 p. m. May
26 ancl 4:42 a. m. May 28. Microseis-
mic rnovement has been moderate with
slight increase. Volcanic vibration in-
creased from moderate values begin-
ning May 28 to stormy spells wliich
May 30'31 became excessive. Fifteen
or twenty spasms occurred each hour
of the clay and the number of spasms
rn'as notably greater cluring the hours
of stlonger norlh an,l easl 1ilt. This
vibration periotl was coinciclent with
intense tumescence of bench magma
and the lift of wall talus in the pit,
but npt, with strong fountaining or
overflowing. The daily titting move-
ment has tenclecl eastward anil north-
'uard. lbjs tilting increqsing strongly
May 30.

lrery respectfully,

T. A. JAccAR, JR.,
Director.
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HAWAIIAN YOI,CANO RESEARCH ASSOOIA.
TION.

This socieiy is a voluntary one, made up of sub-
gcrlbera to scientific work which is beirg executed
by Dr. T. A. Jaggar, Director ol the Hawaiian
Volcano Observatoly, Volcano llouse, P. O., I{a-
waii. All scientif.c exchanges should be sent to
this address.

In 1917 there are about 150 subscribers in Ha-
waii and elsewhere, firms and individ.uals. A
group oI firms snd persons in I{ilo built the main
observat,ory building iu ihe spring ol 1912. 'Ihe
worh was founded by the n{assachusetts Institute
of Technology. Publications to date have been
weelily reports since the summer of 1911 now re-
printed in Honolulu in monthly form. There are
also special reports, Irinteal from time to time.

The rveekly bulletin as it appears in the Hono-
lulu Advertiser is reprinted as a leaflet and sent
to regular anrual subscribers to the work of the
Association. L. A. Thurston is president of the
Board of Directors ol the Association, and L. T.
Peck is treasurer. Nerv subscribers who are
interested in volcanoes will be welcomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii;
(2) to attract scientific roen hither for special
studies; (3) to prornote the establishment of
volcano observatories all over the world. The
lnnual dues of regular members are $5; patrons
of the Association subscribe larger arnounts.
WHITNEY LABORATOR,Y OF SEISMOLOGY.

t he Whitney Laboratory of Seismology, nam-
ed after an endownerlt fund of geophysical re-
search hel,l by the l{assachusetts Institute of

Technology, in memory of Caroline and Edward
Whitney of Boston, is equipped with two Bosch-
Omori 100 kg tromometers registering N-S and
E-W motion, a heavy Omori tromorneter register-
ing E-W motion, and an Omori "ordinary Seis-
mograph" designed for registering strong eartl'-
quakes in all three cornponents of motion. These
are seated on concrete piers in a closed basement
roon having practically constant temperature, be-
neath the chief Observalory building near the
hotel. Tirne is referrecl to a rated chronometer,
checked at intervals by solar observations with a
transit. Both instruments are loaned by the Col-
lege of Hawaii. Hawaiian standard time (H. S.
T.) is 10 hrs. 30 mirt. siolver than Greenrvich time.

CANCANI SCALE OX' SEISMIC INTENSITY.
Expressed by accelerations measured in milli.

meters per second per second.
L lnstrumental .......,., 0.0 2-b

II. Very slight 2.5 5.0
1II. Slight.. .....,.. 5.O 10.0
IV. Sensible, mediocre ..,.. 10.0 25.O
V. Rather strong ......... 25.0 50.0

YI. Strong . 50.O 100.0
VII. Very strong . . . 100.0 250.0

YIII. Ruinous .,,..,.250.0 500.0
IX. Disasirous , . .. . 500.0 1000.0
X. Yery disastrous . .. ....1000.0 2500.0

XI. Catastrophic . . .2500.0 5000.0
XII. Great catastrophe ... . . .5000.0 10000.0

Grade IV. is ordinarily the Dinimuru perceired
by the senses; and in graile XlL the acceleration,
or rate of change of rnotion (jerk) reaches that
of terrestrial gravitation.

In the standard form of report the maximum rntensity or acceleration, designated by the syrobol 6,
or max. o, is given irl the conventional tnit, the nilligal, The milligal is a measure of acceleration.
such that 1 milligal : 1/100 mm. per sec. per sec. : 10 & per sec. per sec. The Cancani scale, hert
defiled in terms of millimeters per sec. per sec., can therefore be expressed i! nilligals by multiplliag
r*eh of tire nubers by 100.
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VOLCANO OBSERVATORY, June
15, 1918.--During the fortnight begin-
ning June 1, 1918, mild subsidence has 
followed the previous long rising spell 
which culminated on June 4. On that 
date the summit of the central crag 
Was depressed only 6 feet below the 
east rim of Halemaumau and the lake 
at the central cove stood 87 feet below 
the rim. The crag was plainly visible 
from Volcano House. The next day, 
however, it sank out of sight again and 
on June 15 its summit was 18 feet be-
low the rim, while the lake had gone 
'town still farther to a depth of 107 
feet. This subsidence before the sol-
stice is quite in accordance with the 
expected curve of rise and fall. 

The central crag had thus sunk 12 
feet in eleven days, a rate of 1.1 feet 
per day. The lake sank 20 feet in 
eleven days, a rate of 1.8 feet per day. 

On Saturday, June 1, 1918, at 2 p. m., 
a new position of flow from the wall 
crack had been inaugurated under the 
northwest station where a powerful 
stream of liquid lava was welling out
of the top of the talus and pouring over 
the rock slope to make a new fill in 
the depressed northern wall valley. A 

at the source was puffing loudly.
The-Lhe northern pond was now greatly en-
larged with dimensions approximately 
.100 by 75 feet and two large fountains 
in it threw lava spray to considerable 
heights. At 2:30 p. m. inspection from 
the northeast showed that there had 
been much caving of the central crag 
and a large grotto had rormed under its 
northern cliff. The southeast bench 
stood 25 feet above the east arm of 
the lake and there were frequent falls 
of rock from it. The east channel and 
the southeast pond were very quiet andtrusted over. The southwest pond was 
flush with its rim on the south side. 

On June 2 at 4:30 p. m. there was 

increased activity and swift streaming 
southeastward with traveling fountains. 
From the north at 5 p. m. the northwest 
wall cone was seen to be still pouring 
forth a flow and there was much activ-
ity in the north pond while the north-
ern region in general was smoky. At 6 
p. m. a succession of falls of rock from 
the raised bench on the northeast side 
of the east arm took place and the 
whole block there settled about five 
feet. From the east and southeast rim 
of the pit numerous small flows could 
be seen in motion in the south and west 
wall-valleys, those of the latter flowing 
northward. At 6:40 p. m. a somewhat 
prolonged slide was heard toward the 
northwest and there were some rolling 
rocks which plunged down the back of 
the northeast crag slope. 

In general the scene at 7 p. m. in_ 
dicated a marked change culminating 
the recent movement. The crags were 
higher though the lakes appeared rela-
tively low and showed cavern arches at 
the central cove, at the cove on the 
north side of the east pool, and strong 
overhang of the inner spatter bench in 
the southeast pool. This bench was pro-
nounced in both these pools some 8 feet 
above the liquid. A bright trickling 
stream of lava poured from the north-
west wall cone. There were brilliantly 
glowing and flaming cracks in the up-
raised ledge next to the northwest pond 
on its north side and fresh glowing 
driblet flows covered the northwest 
floor. The new northwest pond was an 
isolated pool separated by crust from 
the large north lake which lay deeply 
sunken amid surrounding crags. A cir-
cular pit had formed between the north 
and the main central lakes and a deep 
crevasse lay between this pit and the 
old west crag. From a long slit in the 
summit of the west pond cone a blue 
flame was playing with hissing noise, 
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WEEKLY BULLETIN were by now entirely buried under fresh 
of the flows. The west pool of the main lake 

Hawaiian Volcano Observatory had become cut off as a small oval 
pond. The former south pressure ridge 

Published Monthly at Honolulu, Hawaii, was nearly buried under new flows.
Tuesday, June 4, 1918, marked theby the Hawaiian Volcano Research 

culmination of rising. The back slopeAssociation 
of the northeast crag mass was inclined 

Secretary fully 45° in places, while the recently
L. W. de Vis-Norton uptilted floor on the northeast side of 

the north lake was inclined 22° to the 
Entered as second-class matter Janu- northeast and the southern platform of 

ary 20, 1914, at the post-office at Ho- the west crag mass 25° to the west. 
nolulu, Hawaii. under the Act of These figures give some notion of the 
kugust 24, 1912. high centrifugal tilt due to tumescence. 

The slope of the lava heap against the 
northwest wall was also about 25°. 

and another blowing cone had formed At noon on this day the bench magma 
at the southeast base of the central was rising strongly as shown by small 
crag mass. The southwest pond showed rock slips south, east and northeast, 
an eight-foot margin. The lake activ- many of these into the wall crack be-
ity of streaming, fountaining and wide tween talus and cliff. The floor cre-
glow rims gave the impression of sub_ vasses southeast and north had become 
sidence, but this may have been mostly enormously wide. The lakes appeared 
uplift of the bench magma, for the low but the cavern arch on the north 
glowing trickle flows and blowing side of the east pool was submerged. 
cones indicated pronounced gas press- The southwest pond, some three feet be-
ure, neath its rim, sank three feet more at 

On Monday, June 3, at 11:30 a, m.. 12:30 p, in. and this subsidence extend-
measurement showed continued rising, ed to the main lake also where there 
the lakes appeared somewhat higher, was turbulent fountaining east, north-
the southern driblet flows were still in east and at the central cove accdm-
motion and the southeast cone was seen 'milled by eastward streaming and for-
to be a small stack four feet high con- mation of thin skins. A cavern under 
tinuously hissing. This cone stood at the northwest side of the southeast 
the end of a vertical crack extending pond appeared as though e-tended in 
from the east pool along the west side the direction of the central cove. At 
of the southeast pond. There were oc- 12:15 p. m. there had been a strong 
casional cracking and foundering of flow from the west pond cone which 
crusts in the lake and very large foun- welled out and spread beween the edge 
tains would form in the southwest pond of the newer western flows and the 
and in the north and east corners of slope of the west crag mass. While 
the east pool. The eastern talus was this flow bubbled up the lakes subsid-
still uplifting and in motion. The new ed. The northwest wall heap hissed 
northwest spatter heap was hissing and continuously and appeared higher. 
fresh lumps ejected from it had fallen There was now a heavy filling of 
on the high rim of the pit northwest driblet flows in a belt 50 to 100 feet 
while the cliff face below was plaster- wide which extended westward and 
ed for half its height with the spatter southward from under the north sta-
from explosions of the cone. Moving tion. This fill had been fed from the 
trickle flows poured from the wall crack wall crack in many places and it aP" 
west-northwest and there were similar peared to have weighted down the 
places all along the base of the western western half of the pit floor, while the 
and southwestern walls of the pit. The eastern half was lifted. The upward 
west pond cone was blowing and glow- swelling and cracking of bench magma 
ing. The east side of the platform of appeared to center at the pools, so that 
the west crag mass was tilted up into there was a distinct sag between the 
an escarpment. The former southwest bench slopes which radiated respective' 
crag and also the southwest wall slab ly from the northern and central pools. 
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Large cracks cut through the north 
crag. The northeast valley was now 
much below lake level. A glowing 
cavern led southward from the north 
lake. 

In the evening the main lake was 
heavily crusted and higher, moving 
flows were seen on the southwest floor, 
there was glow at the base of the 
southeast cone and two falls from the 
west bridge into the lake appeared to 
rest on a shoal without sinking.

On June 5 at 3 p. in. the main lake 
was quiet and crusted over, with sink-
ing spells about every ten minutes 
Which revealed a glow edge around the 
lake a foot deep. Smoke was thick to 
the north, the pools there were inactive, 
and the northwest cone was puffing. 
The crag summit had subsided so as to 
disappear from the view of the dis-
tant observatory. The inner walls over 
the lake were 40 feet high, and had 
fallen away at the promontory north 
of the central channel. The southwest-
ern and northern coves of the east pool 
had increased by collapse of walls. The 
southwest pond showed 5-foot ramparts. 
Plows were in sluggish motion on the 
south floor and at the southeastern 
vents. No rocks slid on the east talus 
but one tumble fell into the southeast 
crevasses about 5 p. m. The turning 
Point from rising to sinking had been
reached. 

On Thursday, June 6, about 6 p. m., 
an important change to subsidence of 
the main lake was shown by a cascade 
into the lake from the west. An arch 
10 feet high had broken away from un-
der the west bridge, and through this 
from the west arm pool a cascade pour-
ed over a bench three feet higher than 
the level of the lake. This cascade 
diminished in height at 6:30 p. m. as 
though the lake had risen, and such 
fluctuations recurred, but the inrush 
Was continuous, and there was inflow 
also from the north side of the bridge. 

Other evidence of relative subsidence 
of the lake was furnished by a large 
noisy fountaining cavern opened on the 
north side of the east pool. Later this 
became quiet and a large central foun-
tain developed in the east pool and 
Played continuously for over an hour, 
engulfing crusts from east and west. 
Streaming in the southeast pond was
slow into the large southwest grotto 

which glowed brilliantly. High foun-
tain fling was seen at the southwest 
pond. A steady green flame burned at 
the southeast floor-cone without noise. 
A glowing cone stood high above the 
lake at the southwest cove of the east 
pool. The spatter ramparts fell into 
the lake from time to time and at 6:45 
p. m. a large cone north of the west 
bridge fell into the lake in two pieces, 
leaving a glowing wall still incandes-
cent a half-hour later. 

On June 7, 1918, at 2:30 p. in., there 
was rumbling and smoke at the north-
ern ponds but no visible fire. At 3 p. 
m. seen from the southeast the only 
activity in the main lake was at the 
southeast grotto, and smoke was abund-
ant. At 3:20 p. m. the east pool broke 
up and this spread over the main lake, 
six fountains played on the margins and 
a central fountain broke into activity 
every ten or fifteen minutes. 

At 3 p. m. on Saturday, June 8, the 
east pool again showed one central 
fountain tending to continuous action 
for a half-hour or more, and strong 
boiling at the southeast grotto. At 3:35 
p. m. a collapse of the bench on the 
northeast side broke up the crust, start-
ed general effervescence, and revealed 
rapid streaming towards the southeast. 
At 4:25 p. m. a large fall of the bench 
on the northwest margin of the south-
east pond made commotion there, fol-
lowed shortly afterward by collapse at 
the southeast grotto of the east pool. 
The "perpetual" fountain and the 
many collapses gave evidence that a 
period of moderate subsidence was in 
progress. 

June 9 at 4:30 p. m. conditions were 
unchanged, there was much activity in • 
the .pit of the southeast pond and the 
crumbling of the partition betweeen 
this pit and the east pool was marked 
by frequent falls of rock. Every fif-
teen or twenty minutes the large foun-
tain in the east pool would break into 
furious activity. Border overflowing 
from the wall crack was renewed on 
this day. At 6 p. in. a flow eastward 
was pouring from the northwest cone 
under the wall, and flows were trick-
ling on the southwest floor. 

Monday, June 10, there was evidence 
of rising, or at least of arrested subsi-
dence. A new inner shelf around the 
main lake stood five feet above it, and 
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the lake was crusted over. At 3 p. m. Whitish stain appeared on the west 
there was no fountaining, there was side of the northeast crag mass. 
hissing northwest, and smoke was thick. There were now nine crusted ponds 
The southeast pit was dark and smoky, in the pit as a whole, occupying five 
but rumbling. pit depressions, one, however, being an 

June 11, at 3 p. m., there was little open flat surrounded by a cone (the 
change, the inner shelf was 5 feet high, west pond). The north and northwest 
everything was crusted over and smoky. pools occupied the north pit; the north 
The dome over the southeast grotto central pit lay between these and the 
collapsed, leaving a sheer wall and a main lake; the latter occupied an elon-
few minutes later there was a rock fall gate large depression, with the central 
into the southeast pit. and east pools constituting the largest 

June 12 at 3 p. in. inspection from lake, while the west-arm pond and west 
the north showed the north pools to be pot were openings in the crust filling
crusted and the northwest wall cone of the western part of the depression. 
emitted blue fumes quietly. From the The southeast and southwest ponds oc-
southeast the southeast pit was seen to cupied small pits of their own.

Only three of the older crag massescontain a new inner bench marking a 
recent strong rise, and a fall of rock persisted, namely the central, west and

northeast. New crags in process offrom the walls was seen,
On Thursday, June 13, 1918, at 7 p. formation, uplifted floors, lay north and 

m., the lakes were crusted over and very south of the north pit, and south of the 
sluggish, with one or two border foun- east pool. A horse-shoe of flow heap-
tains. Breaking up took place, first in ings made a floor around the outside ofthe main lake with eastward streaming, the craggy uplifts, widest on the south-

then in the southeast pit with west- west, and extending eastward and
ward streaming and a fountain on the northward for a third of the circumfer-

south side; finally the southwest pond ence in each direction.A very pronounced earthquake, mak-became active with a fountain on its 
east margin. The southwest pond stood ing long slow swayings, was generally
slightly higher than the main lake, felt on Hawaii at 11:13 a. m. June 14, 

There were glowing spots in the south- 1918. Its record on the seismographs
west and west floors and a banner of continued for three-quarters of an hour. 
flame played above the west side of the The pens, which had been flung off, 
west bridge. Smoke was moderate, no were immediately replaced on the

drocks fell, and everything appeared drums. The long duration would sug-
gest a near shock of great intensity.stagnant and stationary. 
The amplitude of the first movement

The pit during these days was ex- of the ground was sharply marked to 
traordinarily dark at night as seen from the east and south, and eight times 
a distance. This seems to be the ex- greater east than south, implying a 
pected interval of subsidence and stag- horizontal thrust S. 80 E., or directly 
nation prior to the solstice, in accord- away from Mokuaweoweo, the summit 
anee with the past habit of the lava crater of Mauna Loa. At Naalehu in 
column. the southern part of the island the 

On June 14 at 6 p. m. there was lit- shock was sufficiently powerful to 
tle change. Both lake and southeast throw things off shelves in a westerly 
pond showed inner shelves five feet direction (the ground beneath being 
high, the cone on the southeast floor displaced to the east). 
was smoking, a flaring pale greenish-
yellow flame played above a 2-foot 
chimney some six feet above the lake VOLCANO OBSERVATORY, June 
level at the central cove (southwest 22, 1918.—During the week ending Fri-
side east pool). The northwest wall- day, June 21, 1918, steady but almost 
cone and the west pond cone on the i.rperceptible subsidence of the Hale-
floor were both glowing. There were maumau lava column has continued, 
occasional blowing and spraying border both lake and central crag sinking 13 
fountains on the north side of the cen_ feet in the six days from June 15 to 
tral channel and at the southeast grotto. .Tune 21, an average movement of 2.17 
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feet per day. On June 15 the central 
crag was 18 feet below the rim of the 
pit and the lake at the central cove 107 
feet. On June 21 the depression of the 
crag was 31 feet and of the lake 120 
feet. 

The conspicuous features on Satur_ 
day, June 15, 1918, were the high heap 
of lava above the wall crack along the 
base of the south and west walls of 
the pit, making a floor sloping inward: 
the great height of the uplifted central 
floors which now cut off the views of 
the lake from the north and nearly ob-
scured the view of the southwest pond 
from the east: and lastly the lifted 
marginal talus, so that it was now a 
ridge in many places separated from the 
wall by a gully. Activity was slight 
and smoke moderate. There was some 
hissing from the northern ponds and 
streaming in the southeast pond was to-
wards the northwest. 

On .June 16 at 4 p. m. the lake was 
still quiet but a half hour later there 
was a breaking up of crust with some 
fountaining and eastward streaming. 
At 5 p. m. there was fountaining in the 
north lake and loud hissing from the 
northwest cone. 

On June 18 at 4 p. m. both measure-
ment and observation showed slow 
continuous subsidence. The inner cliffs 
appeared somewhat higher, gas puffing 
had ceased, the volume of smoke was 
moderate and the lakes were mostly 
crusted over. The floors of recent over-
flow were heavily crusted and cracked. 
In the main lake there was evidence of 
very slow streaming to the southeast 
shown by a zone of festooned skin ex-
tending from the central region in a 
curve which ended at a place of foun-
taining bombardment against the south 
bank of the east pool. At the place for-
merly called the west bridge, which 
separated the central pool from the 
West arm, there was now a wide beach 
of hard lava sloping eastward and this 
greatly diminished the size of that pool. 
There was a similar wide inner floor on 
the north side of the east pool. Pos_ 
sibly these were in part emerged flats 
of lake bottom. The southwest pond 
stood low within its pit so that a glow-
ing cavern was revealed at its west end. 
No activity was discernable in the 
northern pools. 

A visit on this day to the lava tube 

leading westward from the collapsed 
northeast fill discovered typical worm-
shaped stalactites of the cavern variety 
up to twelve inches long, and wholly in 
1918 lava which was red hot in April. 
It is even now so hot that the deeper 
portions of the tube are intolerable and 
specimens could not be collected with 
unprotected hands. There was no trace 
of water drip. This occurrence proves 
finally that such stalactites are formed 
by remelting in chambers freshly vacat-
ed by liquid lava and heated by hot 
gas. Where the cone of glassy lava had 
been, which it will be remembered was 
formed during a heavy rainstorm on 
March 13 last, the site now being a 
tumble of broken rocks, there was re-
vealed a light porous lava lining the 
cavities below, greatly oxidized to a 
yellow ochre color, suggesting that the 
iron of the rock had been transformed 
to the hydrous oxide. 

At 7 a. m. on Wednesday, June 19, 
the lake appeared still lower and some 
fresh tumbled rocks from the walls on 
the edge of the south floor showed that 
there had been mass subsidence of the 
lava column. Streaming was eastward 
in the east pool with a large central 
perpetual fountain in action there, and 
there was some fountaining in the 
southeast pit. Smoke was moderate 
and no activity was visible in the 
northern pools. The eastern talus ridge 
had somewhat subsided and there was a 
deep gully next to it on the wall side. 

On June 20 at 7 a. m. fountaining 
was again seen in the center of the east 
pool with streaming surface currents 
pouring towards it from both east and 
west, and the effervescence occasionally 
took the form of lines of traveling 
fountains which migrated to bombard 
the south bank. A flaming chimney had 
formed above the hank of the lake on 
the south side of the central channel. 
Occasional strong hissing broke out at 
the southeast margin of the southeast 
pond, where fountaining also was seen. 
A smoke hole was developing high up 
the east talus. At 4 p. in. the lake was 
quiet for fountaining at the southeast 
bank. About 6 p. m. there was a break-
ing up with rapid eastward streaming. 
There was some fountaining in the 
northern ponds but the smoke rising 
from that region was dense. 
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On Friday, June 21, 1918, at noon it 
was evident that in general the lava 
column continued to subside very slow_ 
ly, there was much smoke and changes 
were few. The southeast bench now 
appeared higher than the north 
region, as the latter was subsiding 
around the north lake. There were 
marked tunnels at the west end of the 
southwest pond and on the north side 
of the east pool. Small slides of debris 
took place from the northeast wall of 
the pit. The cliffs around the main 
lake showed much spatter. In the cen-
tral channel there was turbulent bub-
ble fountaining with streaming from 
both east and west. The inner bench 
around the southeast pond showed over-
hang with stalactites. In addition to 
the chimney south of the channel there 
was another glowing orifice some ten 
feet above the lake on the south side 
of the east pool. The north pools 
showed a smooth crusted surface, the 
main open pond being there at the east 
end. The northwest floor was seen to 
be made up of recent flows piled high 
against the base of the wall and sloping 
inward just as in the case of the fresh 
flows to the southwest. 

A visit to the south cone on the edge 
of the pit showed that its summit had 
completely collapsed, and the interior 
cavernous shell was intolerably hot and 
coated with deposits of alum stained 
with sulphur. There were extensive 
stalactite accumulations on the north-
ern interior of the broken dome with 
glossy reddish surfaces. 

The following is the report of seis-
mographic registration in the Whitney 
Laboratory for the three weeks, May 
31 to 2 p. in. Friday, June 21, 1918. 

For the week ending June 7 two 
strong distant earthquakes were regis_ 
tered, respectively June 2, 2:51 a. m., 
and June 4, 6:50 a. m. The phases of 
the first appeared to indicate a distance 
approximately 5000 kilometers, equal to 
that of Behring Straits or Fiji; the sec-
ond 3650 kilometers, an origin prob-
ably under the ocean. Four local 
shocks occurred as follows: 2:13 p. m. 
May 31, 3:30 p. in. June 1, 12:49 a. m. 
June 6, and 12:48 p. m. June 6. Vol-
canic vibration was strong in the early 
part of the week, decreasing thereafter. 
Microseisms increased towards the end 
of the week. Tilting somewhat increas-

ed to the east and south until June 3, 
with recovery in the opposite direction 
thereafter. 

During the week ending June 14 one 
strong distant earthquake was regis-
tered at 6:09 p. in. June 11; the dis_ 
tanee of origin was not determinable. 
Local shocks occurred as follows: 2:37 
a. in. June 8 (very small); 4:03 a. m. 
June 12 (small); 11:13 a. m. June 14, 
a very prolonged felt shock, which first 
threw the pens off the drums. After 
about a minute these were replaced and 
the movement of the ground continued 
for three-quarters of an hour in long 
slow pulsations which resembled the 
long waves of a distant earthquake. 
Volcanic vibration was slight until 
June 10 when very strong spasms occur-
red which diminished during the next 
three days. Microseismic motion was 
moderate. Tilting increased very 
strongly to the north until June 11 and 
thereafter the records indicated a sta-
tionary condition. 

During the past week ending June 21 
one teleseism, the long waves only, was 
registered at 6:04 p. m. June 20. Local 
earthquakes were registered at 2:54 a. 
in. and 3:29 p. in. June 15; 6:28 a. m. 
June 19 (felt). Volcanic tremor has 
been moderate, with some spasms June 
16 to 18. Microseismic motion was 
moderate and decreasing. Movement 
of tilting has shown little change ex-
cept for slight tendency west and south 
towards the end of the week. 

Dr. Arnold Romberg, professor of 
physics, College of Hawaii, has accept-
ed the position of assistant in physics 
at the Observatory for the summer 
months. 

The north crater hut at Halemaumau, 
which has been a landmark near the pit 
since 1912, and was part of the original 
hut erected by Mr. Perret for crater 
experiments in 1911, was removed on 
June 21 and will be set up in the Ob-
servatory grounds. 

VOLCANO OBSERVATORY, June 
29, 1918.—During the week ending Fri-
day, June 28, 1918, the lava column of 
Halemaumau responded to the solstice 
by ceasing subsidence and rising slight-
ly until June 26. This was followed by 
depression the next day and slow rising 
thereafter, the central crag at the end 
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of the week being about 31 feet, and 
the lake about 125 feet below the rim 
of the pit. In general, the week fol-
lowing solstice (June 22) appears to 
mark arrested subsidence and a station-
ary condition with rising symptoms. 

On Saturday, June 22, 1918, at 6 p. 
in., the main lake was quiet, with a 
fan-shaped area of glowing and stream_ 
ing melt which converged to a fountain 
on. the south bank of the east pool. 
Both the main and southeast pools ap-
peared higher with reference to the in-
ner spatter ledge. There was some 
hissing and spurting from under crusts. 
Glowing apertures had reappeared at 
the base of the southeast cone on the 
lifted floor. There was active fountain-
ing from time to time at the east end 
of the north lake. Glow over the pit 
as a whole at night was brighter. 

On June 23 at 4 p. m. the lakes were 
quiet and crusted, one fountain was 
playing on the south side of the east 
pool. Measurement revealed stationary 
condition of both lake and crags since 
June 21. At 5:15 p. m. a fall from the 
southeast ledge into the lake, followed 
ten minutes later by collapse of the 
bank north of the central narrows, in-
dicated movement in the column, and 
the lake subsidized a foot or so with 
break-up of crusts and eastward stream-
ing. Strong fountaining bombarded the 
south bank. Prior to this the crusted 
lake had stood one foot below the inner 
shelf and there were bubbling currents 
rushing to the bank at the southeast 
corner. There was continuous hissing 
at the cavern under the south edge of 
the southeast pond. The glowing edge 
of the north pool extended farther west 
than on the previous day. The flaming 
hole at the base of the southeast cone 
Was conspicuous seen from the south. 

The northwest cone against the wall 
and the west pond cone were fuming, 
and the latter showed a deep glowing 
and flaming rift on its west side. On 
the side of the northwest pond headed 
towards the west pond cone, where the 
former chasm and tunnel lay, there was 
a glowing cavern with lava pounding 
Within. Occasionally outbursts of 
fountaining activity broke out at the 
east end of the north lake. The plat_ 
form southeast of the old west crag 
Was now a steep escarpment, itself a
!narked craggy eminence. In the north-

west floor made of recent flows there 
was a collapsed oval area. Fresh fallen 
rocks from the wall lay on the south-
west floor, and formed fresh avalanche 
talus. High above the southwest pond 
on the ledge above it south a chimney 
glowed and flamed. The streaming of 
this pond was eastward into the cavern 
under the chasm which bounds the cliff 
wall of the central crag mass on its 
south side. The pot of the former 
rhythmic fountain had become an oval 
pond glowing quietly. General condi-
tions on this day showed renewed gas 
burning and higher temperatures, with-
out much pressure. 

On the evening of June 24 high 
pressure was renewed with every sign 
of rising lava. Ten or more fountains 
of the spraying and constructing type 
were building up the banks of the lake, 
glow and flames showed at the cones 
and gases could be heard hissing forth 
from confining orifices. The fumes 
were thinner. 

This was confirmed by survey the 
next morning Tuesday, June 25, 1918, 
at 9 a. m., when the central crag was 
found to have risen two feet and the 
lake bench was built up a similar 
amount. The gas pressure had slack-
ened and was now that of moderate ris-
ing, with five fountains on the edge of 
the main lake, a hissing fountain in the 
southeast pond, and hissing noise from 
the northwest pond and possibly from 
the west pond cone. Smoke had great-
ly diminished and small movements in 
the talus evidenced motion. The cavern 
at the west end of the southwest pond 
had collapsed to a channel leading to_ 
ward the west arm pond. At 8:50 a. 
m. there was a temporary sinking spell 
accompanied by violent bombardment 
of the south bank of the east pool. 
Everywhere the streaming was toward 
the border fountains which built up the 
spatter hanks. In the depression north 
of the northern lake there appeared to 
lie a crusted round pond. 

On June 26 at 9 a. m. the levels were 
unchanged and at 10 a. m. the lake ap-
peared rising. Occasional small rock 
slips occurred. Five or six fountains 
pounded on the banks of the main lake, 
one of these building a crescent of 
spatter on the south side of the east 
pooh Clear seeing revealed the fact 
that the plateau between the north and 
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central pools had been breaking down so 
as to extend the north lake depression 
southward as though restoring the old 
north arm. Ocasional breakings up of 
crust revealed eastward streaming. The 
bench magma appeared to be rising 
most toward the east( or sinking to-
ward the center) for it was only one 
foot high around the central pool, but 
three feet high at the east end. 

The angular measurements of Thurs-
day, June 27, made at 4 p. m., showed 
that both lake and central crag were 
slightly lower, and the crag had set-
tled more than the lake so as to give 
the latter the appearance of being high-
er. A new spatter bench had been con-
structed, there was fresh festooned 
overflow on the inner shelf north of the 
central channel, a glowing chimney 
showed a round hole about 8 feet above 
the lake at the south side of the east 
pool and a crescent cone was in pro-
cess of building on the north side. 
There were occasional continuous cen_ 
tral fountains and four or five fountains 
played against the bank. Fuming had 
increased. A new crack extended from 
under the south station towards the 
southwest pond across the recent flows 
of the southern floor. At 6 p. m. there 
was fountaining in the north lake and 
the west pond cone was blowing noisily 
and occasionally ejecting spray. The 
next day, June 28, conditions appeared 
about the same with less fume and sub-
sidence arrested. 

OUR ILLUSTRATIONS. 

SPECIAL NOTE— 

During the recent period of moderate 
activity and stationary lava little work 
has been done at the crater, but the 
staff of the Observatory has been very 
busily engaged in instrumental prob-
lems. The Director has recently com-
piled the statistics of the tiltings, trem-
blings and quakes registered for the 
past five years, with the object of open-
ing to view the seismometric problem 
as it directly concerns the lava column 
and the volcano centers of activity. 
Dr. Romberg comes to the Observatory 
in order to subject this problem to the 
test of experiment and is now at work 
with a heavy horizontal pendulum, mak-

ing modifications designed especially to 
meet the local needs. There is, of 
course, no interruption to the regular 
routine registration with a pair of the 
older type instruments. The local quick-
period earthquakes, the volcanic micro-
tremor, and the extraordinary tiltings 
or changes of the plumb-line, are the 
three distinctively Hawaiian phenom-
ena. 

Pendulums recording on smoked pa-
per lose many of the details of ground 
motion because of excess of friction in 
the apparatus; they are further inac-
curate because of lack of damping de-
signed to keep them from oscillating 
mechanically; and the registering clock-
work mechanisms are defective in that 
the smoked paper moves too slowly to 
show plainly the important initial mo-
tion of earthquakes and the very quick 
motion of local ones. All the mechan-
ical imperfections combine to yield 
only mediocre results, and the standard 
instruments, designed for cheapness and. 
convenience of operation, are ill adapt-
ed to such special problems. 

The accompanying figures show prints 
directly from two seismograms made 
before and after improvement, with the 
heavy pendulum and its chronographic 
revolving drum. They are exhibited to 
show the first results of improved pho-
tographic registration contrasted with 
the old method. 

This older procedure involved an un-
damped pendulum, numerous pivots, a 
magnifying lever and needle scratching 
the record on smoked paper which mov-
ed only about 13 mm. per minute; the 
minute marks were stamped on the 
same paper by a separate mechanism, 
and this made it necessary to know and 
allow for the distance of minute-mark-
er from pen in order to assign its exact 
time to any earthquake disturbance of 
the written line. This machine lost 
many of the distant earthquakes entire-
ly, registered the tremors very irregu-
larly and because of instrumental fric-
tion the needle failed to return to the 
safe straight line where deflected out 
of it. Both tilting and local earth-
quakes produced such deflection. 

The instrument was rebuilt by Dr. 
Romberg with materials at hand, in 
consultation with the writer, so as to 
make its record with a ray of light from 
a small electric bulb. All pivots but 



 

one were eliminated and friction re-
duced at least 80 per cent. The light 
beam is projected with an ordinary ca-
mera lens through a small mirror, which 
is hung by silk fibre and attached to 
the pendulum. The image of the light 
is focussed on a Kodak film clamped on 
the revolving drum, and the film moves 
at more than double the former speed,
namely 33 mm. per minute. To the 
pendulum arm is attached an open-
work box of metal immersed in oil 
which strongly damps out mechanical 
vibrations, but leaves the mirror very 
sensitive to earth movement. The time 
Is marked, as shown in the print, by a 
short extinction of the light once a 
minute and by a long extinction once 
an hour, these occultations making gaps 
in the record itself, instead of separate 
marks. The time marker is operated 
by an electrically connected clock. No 
correction is necessary other than the 
known error of the time-piece. The op-
tical work is as yet imperfect owing to
imperfections in available mirrors, but 
it will be seen in the figure how mar-
vellously continuous are the fine mi-
Frotremors and how rhythmic the group-
mg of the slower microseisms, the whole 
Series showing longer slow wave move-
ments which deserve investigation. The 
strong zigzags at the beginning of the 

record were produced artificially to 
show the natural decay curve of the 
pendulum when disturbed. The magni-
fication and openness of the record are 
greatly increased over the smoked-pa-
per registration shown in the first fig-
ure, and it will be seen that there the 
wave movements are illegible and ir-
regular. 

By means of small improvements over 
experiments made by Milne, Galitzin 
and others, and largely through the in-
defatigable spirit of Dr. Romberg in 
working with inadequate materials, we 
have succeeded in making photographic 
registration even of the rapid move-
ment of local earthquakes. On July 2, 
1918, a beautiful seismogram of a dis-
tant strong earthquake was obtained 
with the new apparatus. This will be 
reproduced in the next Bulletin. Suffice 
it to say, in reporting progress, that al-
ready the difficulties of friction, mag-
nification, damping, opening the record 
and time-marking are partially over-
come, and in addition the resulting seis-
mogram is a strong transparent nega-
tive, capable of reproduction by print-
ing on any photographic paper. 

Very respectfully, 
T. A. JAGGAR, JR., 

Director. 
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HAWAIIAN VOLCANO RESEARCH ASSOCIA-
TION. 

This society is a voluntary one, made up of sub-
scribers to scientific work which is being executed 
by Dr. T. A. Jaggar, Director of the Hawaiian 
Volcano Observatory, Volcano House, P. O.. Ha-
waii. All scientific exchanges should be sent to
this address. 

In 1917 there are about 150 subscribers in Ha-
waii and elsewhere, firms and individuals. A 
group of firms and persons in Hilo built the main 
observatory building in the spring of 1912. The 
work was founded by the Massachusetts Institute 
of Technology. Publications to date have been 
weekly reports since the summer of 1911 now re-
printed in Honolulu in monthly form. There are 
also special reports, printed from time to time. 

The weekly bulletin as it appears in the Hono-
lulu Advertiser is reprinted as a leaflet and sent 
to regular annual subscribers to the work of the 
Association. L. A. Thurston is president of the 
Board of Directors of the Association, and L. T. 
Peck is treasurer. New subscribers who are 
interested in volcanoes will be welcomed in the 
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii; 
(2) to attract scientific men hither for special 
studies; (3) to promote the establishment of 
volcano observatories all over the world. The 
annual dues of regular members are ;5; patrons 
of the Association subscribe larger amounts. 
WHITNEY LABORATORY OF SEISMOLOGY. 

The Whitney Laboratory of Seismology, nam-
ed after an endowment fund of geophysical re-
search held by the Massachusetts Institute of 

Ilawain•o Volcano Obeersatory 1„ 

.ter Hotel 
a • e 

MAP OF KILAUEA 

Contour interval 2 5 feet. 
A 

Technology, in memory of Caroline and E-war 
Whitney of Boston, is equipped with two Wspdd 
Omori 100 kg tromometers registering N-S anv 
E-W motion, a heavy Omori tromometer regicsteig. 
ing E-W motion, and an Omori "ordinary 'e ?. 
mograph" designed for registering strong e,,,8,1,t;e 
quakes in all three components of motion. li'M 
are seated on concrete piers in a closed basern2e, 
room having practically constant temperature, ",he 
neath the chief Observatory building near t 
hotel. Time is referred to a rated chronometer, 
checked at intervals by solar observations witic101. 
transit. Both instruments are loaned by the s. 
lege of Hawaii. Hawaiian standard time (11 ,, 
T.) is 10 hrs. 30 min. slower than Greenwich tiro' 

CANCANI SCALE OF SEISMIC INTENSITY' 
Expressed by accelerations measured in -1 

meters per second per second. 2.5
I. Instrumental 0.0 05,

II. Very slight 2.5 10.0
III. Slight 5.0 25'0 
IV. Sensible, mediocre 10.0 50.0 
V. Rather strong 25.0 100. 

VI. Strong 50.0 250.0 
VII. Very strong 100.0 5000 

VIII. Ruinous . 250.0 o100 •0• 0 
IX. Disastrous 500.0 25000:o
X. Very disastrous 1000.0 ,A, 

XI. Catastrophic 2500.0 pi,10,0 
XII. Great catastrophe 5000.0 1°' 

Grade IV. is ordinarily the minimum peree,i,f0,
!,,oby the senses; and in grade XII. the accelers, 

or rate of change of motion (jerk) reaches " 
of terrestrial gravitation. 

belIn the standard form of report the maximum intensity or acceleration, designated by the spv 
or max. a, is given in the conventional unit, the milligal. The milligal is a measure of accelersio 
such that 1 milligal = 1/100 mm. per sec. per sec. = 10 g per sec. per sec. The Cancani scale, og 
deCned in terms of millimeters per sec. per sec., can therefore be expressed in 'nilligals by m ultiply 
each of the numbers by 100. 
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TORY, July 6, 1918.-During the week
enrling tr'riclay, July 5, 1918, the lava
column lias fluctuatetl but slightly with
a tendency to uplift of the northern
part of the floor of thc pit, inclucling
the rrortlr crag. Thc following meesllt'P-
ments tluring the last fortnight show
hos' stationary the lava has ,becn:

June 21, depression of lake 129 feet,
depression of ccntral crlg 31 {eol.

iune 23, ,loprossion ol Iake 130 feet,
depression of central crag 30 feet.

June 25, depression of lake 130 feett
depression of central crag 31 feet.

June 26, depression of lakc 129 feet,
depression of central crag 29 fcet.

June 27, tleprcssion of lake 131 feet,
depression of central crag 34 feet.

June 29, depression of lake 131 feet,
depression of central crag 31 feet'

July 2, depression of lake 129 feett
clopression of central crag 33 feet.

July 4, depression of lake 132 feot,
depression of central crag 36 feet-.

it witl be seen that the net effect is
a subsidence of the lake 3 feet in 13

days and of the crag 5 feet,
On Saturday, Juns 29, at 1 P. m,t

there was strong eastwarcl streaming in
the main lake, two spatter heaps were
building on the south sicle of the east
pool and two more on the north sitle,
one of them a large tlome. Thc oentral
pool was constricted by the inwarcl
ionstruction of its marginal shelf. A
flaming chimneY, follolling oontact of
st,atter rnaterial rn,l inncr n ell, glow-
e,l about 5 feel abovo the lake ler cl at
the central cor-e. The southcast pond
s-as flush with its inner shelf and
fountaining on its south sitle' There
was bornbardrnent at the west end of
the southeast pond. During a sinking
spell I'hen the surface of th" '.rain lake

sank about a foot, a migratory central
fbuntain sias seen. A freshly formed
overflorv of heavy festooned lava, sur-
roundecl the eastern depression of the
north lahe. The southcast leclge was
norv covered with Pele's hair. Fumes
were moilerate. The noises on this day
wcre from hissing border grottoes anil
pounding in the caverns, while occa-
sionally a deep tonetl cracking noise
was audible from the region of the
east leclge. fn general the conclition
suggesteil rising activity.

On June 30 at 3:30 p. m. the pit was
more smoky, the crags appeared lower,
the lalie was active anil spattering over
its barks, showing eastq'aril streaming
ancl occasional large travelling or bub-
b1e f ountains whie h migrzrtecl to the
north corner of the east pool. The
southcast and main pools stoorl 2 feet
below their inner shelves. At 5 p. m.
conditions were about the same ancl
fumes were thick in the northwest part
of the pit.

On the morning of July 1 the lake
was reportecl low with cleep overhang
under the inner bench on all sicles, tvith
smoke abundant.

On Tuesday, J,tly 2, at 3:45 p, m.,
mea,surements showerl the lake to be
ligher ancl the crag lower. The inner
shelf had wirlenecl anil was covered with
fresh overflow material ancl exhibiteil
spatler clomes. The height of the lake
hail gainecl on the chimney at the cen-
tral cove. There was rnuch smoke,
fountaining was strongest against the
northern banhs of the southeast poncl
anil the east pool, streaming was east-
n'ard in a broail zone anil a fountain
playecl against the south bank of the
east pool. Torvard the west-northwest
there was hissing, but at the northwest
cone, rn'hich had broken open, there was
no activity other than a little smoke.
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Smoke rose abunrlantly from the wcst
pond cone, In the west arm pontl an
active breaking up \\ras seen n-hicli de'
veloped much bubblc folntaining. The
southrvest ponrl rl.as strearrting eastwaril
anil fountainirrg against its nolth banh,
while a ncw glowing chimney hole,
probably flaming antl shorn'ing yel1ow
rnargils, lvas seen to havc fornrecl in
the rock tunrble east of thc pond over
the site of thc central va.llcv tunnel
arrl unrler the south side of thc central
crag nass. Therc nas a triangular col-
lapsed area in the southn'est florvs next
to the wall of the pit. A black cavern
of coJlapse had fortncrl in the swollen
flows to the south of thc south crag.
Glow could no longer be secn at the
southeast conc. On Wed.nesclay, July
3, the fume from thc pit \\.as much
thinner.

l\feasulement on July 4 at noon shorv-
ed that the north crag was risilg anrl
the central region was sinking. fhero
were fresh overflows at the margins of
the north and northwest pools, ancl at
the north pool there was puffing. Tume
had greatly diminisherl ton'arcl the
northwest, but it rvas thicliel r'r'est of
the central region and about the south-
east crevasses. In the nrain lake the
strearning nas from both east antl n'est
ancl the gurrents meetirg at the central
channel sometirncs tlevelopetl thcrc a
lalge fountain r']rich explcsserI itself
in borrrbart'lment of the north bank. At
the ccltral cove also there r.as born-
bardrnent and thc chimney thcre stootl
orly .1 fcet abovc the lahe. The itrnel
shelf sholverl ovcrhang antl stooil two
feet abor-e the lake. The southn'est
and southeast poncls rl.ele about as
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usuai with some overhang of the inner
benches. Slirling was heard in ths
south talus. There was no action at
tlre northwest cone, The noises were of
pl:rslrirg, I,uffi ng an,l rurnbling.

On l'rldav, July 5, 1918, al, l0 a. m.,
there was little change in the activity.
Several fountains at the margins of
the main lalie continued to buill up
thr: shoreline and there were new spat-
ter domes on the northwest shore of the
north lahe and on the inner shelf at the
lorth corner of the east pool bach from
the edge of the lahe anrl over the site
of the nortireast tunnel. There was
bornbardnient antl hissing at the south-
cast corner of the southwest Pond.
Irume was rnorlerate. A markeil change
first noticerl on this day vi'as the ab-
sence of the overhanging half of the
south cone on the high edge of Hale-
maumau, whioh hatl now fallen into thc
pit, leaving this cone largely c[emo]is]r-
ed.

July 13, 1918.-During the week enrl-
ing Tlirlay, July 12, 1918, the Llalemau-
mau lava column has continuccl slow
subsidence at a. faster rate than before,
the ccntral crag sinking from July i[
to July 12 nine feet or 1.1 feet per day,
anrl the lake 12 feet or 1.5 feet Por
tlay. The measurernents were a's f 01'
lows:

July 4, clepression of lake 132 feet,
clepreision central crag 36 feet.

July 9, depression of lake 141 foot,
clepression central crag 42 feei.

iuly 12, clepression lake 144 feet,
rlenression central crag 45 feet,

The visible ebanges of the week lrave
been few and in-onsPicuous so that
there is little of interest to report with
reference to day-to'clay changes.

On lfonclay, July 8, 1918, at 3:30 P.
m., the smokc was mo'leretelY 'lense
ospceially from the northern part of the
pii. A cone on the borcler of the north
iake was hissing. Streaming in the
nain lake was n'estrvartl continuously
and this phenornenon, which is unusual,
has continuecl throughout the week'
'I'here were numcroLls f ountains, espe-
cially on the south side of the south-
orsl"pool. This pond haJ completely
overflowed its inner lc,1ge rn'l so ap-
pearcrl higher, "n'hile thc main lahe was
3 feet below its inner letlge. The north-
west poncl n'as at a pit with n'alls 5



or 6 feet high. The southwest pontl ap-
peared 4 or 5 feet below its inner lec'lge
and the lava was pouncling on its south-
east bank. The west arrn pond was low
and gloweil quietly. There were hot
and smoky sulphurous spots at the east
crev&sse anil in the northeast and east
talus. Tuming sulphurous cones were
now distributed as follows: On the
southeast floot, on the lerlge west of
the west arm poncl, at the u'est poncl
site, on the north central floor anil in
several places near the n<irthern poncls.

On July 9 at 11 a. m. the streaming
in the main lahe exhi.bited a broacl
zone of festooning skin moving west-
ward from the central channel to places
lghere the lava rushed untler the north
bank of the central pool. Sometimes
there was bombarilment of the north-
west bank of the east pool. Almost all
the time there was fountaining bon-
barclment at the central cove, that is
the southwest side of the east pool. A
sfight hissing was hearcl at the north
lake, the main lake stood two feetbelow
its inner bench, there were occasional
very slight movements of the talus on
the'north ancl east, and. the fume was
thin. The general appearance was as of
a stationary conclition.

On Friday, July 12, hon'ever, the
measutement at 11:30 a. m. indicatecl
distinct subsiilence. There was c'lense
fume rising from areas southwest, west
and north, ancl moilerate fume from the
floor anil talus east ancl southeast'
Westwaril streaming continued. There
'were four or five border fountains and
the Iake level stooll 3 to 4 feet below
the main inner bench. A secontl nerver
spatter bench stoocl about half way
between the inner bench level ancl the
lake, There were freshly brohen clown
places at the eastern low crags of the
ientral crag mass, at the northeast crag
mass, on the west sicle of the north-
west poncl, and on the east sicle of the
westein crag mass. The subsitlence
hacl so tiltetl back the central crag mass
that its northern and southern peaks
'were now again on the same level-re-
cently the northern one had been the
highdr. Wrinkleil blacE satiny sliins
were streaming westwarcl from the cen-
tral channel and the current endecl
against the bank on the north sicle of
the central pool. The east pool was
crustecl over. Two fountains played at

the base of the central crag and one at
the central cove. A srnoking cone stood
on the inner bench on the north sicle of
the east pool. At the southeast pontl
the irrner bench x'as 4 feet high with
fountaining caverns uncler it on the
north and southw-est siiies. The south-
west pond had a high inner bench a.nd
the lava could not be seen from the
soutlieast rim of the pit. The south-
east cone hacl become much stained ancl
there was a, su)phur stainecl area above
the east encl of the main lahe.

At 4:30 p. m. the lake was relatively
much higher, the inner bench had been
cornpletely overfloweii on the north
sides of the central antl eastern pools
antl was wholly submergeil in the south-
east pond. This meant a rise of more
than four feet since morning. There
were numerous puffing margirral foun-
tains antl everything suggestecl renewed
gas pressure.

The rea.ders of the Bulletin will be
interestecl to know that the staff of the
Observatory has recently been some-
what enlarged ancl on July 1 was con-
stitutetl as follon's:

T. A. Jaggar, Directorl
Arnoltl Romberg, Physicist;
Isabel P. Jaggar, Recorderl
John Pekelo, General Assistantl
Alex. Lancaster, Janitor.
During the past few rnonths the Ob-

servatory buildings have been repaireil
ancl repaintetl antl some atltled aecom-
moclation securecl by moving one of the
crater cabins to the ObservatorY
grountls and partitioning off the south-
west verandah. During the past weeh
worl< has been starteii on construction
of new masouy surveying stations at
Halemaumau to replace those destroyetl
by the ovcrflow of February nlarch last.'Experjmental work in the scismolog-
ical laboratory by Dr. Romberg con-
tinues anil a new upright pendulum has
been built along lines clesigned by the
rvriter tluring the past winter. This
pendulum js built with the project in
iiew of protlucing an accurate instru'
ment especially adapted to determining
the direction from which ]oca1 earth-
waves proceed. The direct determina-
tion of direction, without the interven-
tion of rectangular coord.inates, appears
to have been given little attention in
seismology. Several recorJs have al-
rea,l.y lreen obtai0e,l optically with tbis



instrument which show volcanic tremot,
nicroseisms anil tiit. The experiments
iI nrocress in,licete tlefinite 'lirections
I'or'thise scveral lypes ol tnovemettt'
It seems probable thtt the registration
of these 

-clirections of rnovement for
r,rolonseJ t,erio,ls of lime will yield
'n"* ,ii=aotiaties of gleat interesl, in
connection with Kilauea antl l\[auna
Loa.

The following report for the routine
rcoistrntion of.-the Bosch-Omori seis'
i,rist"ph= of the Whitncy Labolaloty oi
Seismology covers the pcrio'l for-.the
three weiis entling at 2 p' m. Fritlay'
.lulv 12. 1918:

Durits the weck ending June 28 four
Iocal eaithquekes h:rve becn registered
as follows:' Junc 22, 8:.l3 a. m'1 June
i+. e'tc a. nt.r June !5,1:49 a. rn'1 ancl

June 26. (fclt in Hilo), 6: l6 p. m' One

teleseisrn was registeretl J une 27 ' 4:2J
a. rn. Volcanic vibration increased from
sliglrt to sl rongish values rluring the
q e"ek. anJ rni.roseismic ntotion was
sironr.iune 26-27. Tilting increaserl 1o

irre iortrr anrl flu, l,ualed iu the -L]-W

comDonent.
l-l'uring the week en.ling July 51hrcn

loral ea"rl hquakes n ere regisl cre'l cJ

{ollows: June 2V, 12:31 P. rn.: June 30

(r,r'onounced shock l. 8:22 e' m'; July.4t
li:38 l. m. One teleseisrn scs regls-
lered 8:3'l p. m. July 2, which- n.r.ote. ll
fine ootical record on tho rehullt ln-
strument a n,l originate'I at about the
ilistaoce of Chilel Volcanic vibration
was motlerate with some prolongeil
sotsrns arr,l microsoisms sere of ordin-
e'rv values' Tilting beeatne cxcessile to
ilI no.tt au'l terr,ic.l lo the east, both
nomponenls beeonriug stetiorrary toward
the en,l of the wech.

DurinE thc leek en'ling July 12 ono

local earthqueke, felt bere an'l in Hilo,
occurrecl ai 8,44 P. m. JulY 10, Pre-
cerleil bv a srnallef shock four rninutes
earlier. " A teleseism $'as registcred at
12:10 a. rn. July 8. Volcanic I'ibration
was slight rluring the week but showecl
.nnre niooorncnrl spasms on llre after-
n(,orr ;-f J ulv 12. i\l icroseisrnic motion
was morlerate. Movements of tilting
fluctuatecl t'ith tendency to increase
tolvards the lorth anrl east near the
encl of the week.

July 20, 1918.-During the
ing Frictay, Julw 19' 1918,
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oencrallv stationarv condi{ion of the
i"r', 

"olitnrn 
has contiuue,l in Halerrtau-

mau tith the liquitl lake about 140
feet below the r:irn of the Pit. The
measurements were:

Juty 12, tlepression of lake 744 feel,
.lcpreision cent.ral crag 45 fcet'

iuly li, 'lepression of leke li7 fcet,
,Ienlession { enlrrl crag 47 feet.

jul.y l6,,lepression of lalte l4{ feel,
deprclsion r'entral crag 4j feet.

'Thus the lakc rosc 7 feet in threc
,lavs while the clag sanlt 2 fecl: thcn
in"one dey the lakc sanl< i feet wbilc
tho clag rose 2 feet. Thus the alterna-
tion of lnovenrent of liquid magma ancl
bench rnagrna continues. Exeept for a

marketl appearance of rising of the
lake on July 15, no significant changes
have tahen place.

On July 14 at 3:30 P. m. the stream-
ing in the main lake in'as again_ east-
wa--rd, fountaining was as usua1, the in-
ner bench was three to four feet high
and there s'as some roch sliding in the
south ta1us. Irom the southeast verge
of the pit no fountains rn'ere visible in
the north lakc,

At 7:15 a. m. the next daY, IIonrlaY,
July 15, 1918, there n-as marhecl change
in thal fountains were visible in the
north lake antl the lakes generally were
high and overflowing their inner bench-
es, n-ith pulfing antl splashing bortler
fountains which were forming crescent-
shapccl spatter cones. There were six
f ountains in the main laker two and
sometimes three i.n the southeast pontl,
at least one in the south corner of the
southwest poncl, two in the north lake
un,I otre in ihe northwest pond. Streatn-
i ng wes eastward f rom t he ceolral po-ol
arxl the main la]<e surface I'as greatly
extended westward. by overflow' Hot
bluish smoke was rising from the west
pond cone. There were two glowing
iioles through the inner shelf in the
north cove of the east pool, The lakes
were clearly rising but not the crags.
About 1:30 p. rn. the rising ccased ancl
the lakes subsidetl some 5 feetl stream-
ing changed to the west ancl at 4:30 p.
m.-the inner benches were 3 feet high.
Fountaining lvas violent on the north
sitlc of the central pool antl occasional-
iy in the other pools. The east po_ol

was crusterl over with occasional crach-
ing and foundering in the southeast
coiner. Smoke hatl increased.

week end-
tiie satre



On July 16 at 10:30 a. m. the stream-
ing in the lalie was 'n-est ancl north, the
inner benches were higher, fountaining
was ordirrary ancl light pu#ing could be
hearcl from the clirection of the north
lake. Onc glowing hole remainerl in
the northeast inner bench. Streaming
was northeastwartl in the southeast
ponrl. The rn'est arm antl southwest
pond were low and the streaming in
the latter was southward. A heavy
mass of spatter bench collapserl into
the lake on the north sicls of the east
pool. nxamination of the northwest
cone frorn the north station showecl that
the cone had broken asunder and the
pieces lay on the talus belonr.

On July I7 at 7:J5 a. m. the inner
shelf was 5 feet high ancl the fume
rather thin. Between 9 a,nrl 10 a,. m.
the lake rose until level with the shelf.
At 12:it0 p. m. it harl again subsidecl
about three feet anrl there lr'ers numer-
ous borrler fountains spurting and giv-
ing evitlence of considerable gas press-
ure. Streaming was westwarcl,

On Thursday, July 18, at 5:30 p. m.,
uo significant changes were diseernible.
The streaming was westwarcl, four or
five bortler fountains I'ere playing in
the main lahe but no fountains were
visible in the northern poo1s. The in-
rer shelf stoorl three feet above the
liquid, the northeast glow hole persist-
ed, thele were hissing noises from some
of the grottoes. the southeast pond was
crustecl over anrl the southwest ponii
appeareil relatively higher than of late.
The pit was smoky.

On the morning of Juiy 19 the lake
rose from about 7 feet below the inner
shelf to li feet below it. There was no
evident visible streaming, the lake was
mostly crustetl over, the only fountain-
ing being at the central cove, There
was puffing towards the north. After
11 a. rn. the lava was again subsicling.
The southwest ponil was crusterl over
and the southeast pond appearecl 10
feet below the inner shelf. Smoke was
still abunclant.

The experiments in the seismological
laboratory have continuetl rluring the
week with improvements in sharpness
of definition of optical registration, anil
tests with chronograph clrums running
at high speed. Work has been starteiL
in testing.the constants of the standarcl
instruments used for routine recording

antl in improving their registration ap-
pliances.

JuIy 27,1918.-During thq weeJi end-
ing tr'riday, July 26, 1918, the Halemau-
mau lar.a column has continuecL station-
ary at a ler.el depressed about 144 feet
north, southwest and southeasf. The
lsual slight alterations between risings
antl f allings of lakes anrl crags con-
tinue, thg net result protlucing no es-
sential change of level. The activity
is moderate so far as fountaining,
streaming and pufling are concerned,
ancl four open lar.'a lahes are in action,
respectively in the eenter ailal at the
north, southrves anrl sou i:h east. The
t'eather has been rainy ancl the pit
consequently full of mist ancl fume,
Seismicalty the present periocl is a
quiet one.

The measurements were:
July 16, tlepression of lake I44 feet,

clepression central crag 45 feet.
July 26, depression of lake 143 feet,

clepression central crag 48 feet.
The general aspect of }falemaumau

at present is much as it was a year ago,
except that the open three-arm lake of
that time is more constricted, the encls
of the thlee arms being now separate
ponds antl the middle region is a long-
ish lake of east-west trend. All four
are sunk in inner pits twenty to thirty
feet tleep, anrl the margins of these pits
are tumbled lloors antl uptiltecl crags.
Several of the crags retain their iden-
tity year after vear, and the olilest of
them, the 'lvest crag, dates from August
of 1916. The eclge of the pit is much
changed by the overflows of T'ebruary-
March, 1918, so that now it is a con-
tinuous unbroken circie of precipice
rising 50 to 100 feet above the talus
below. The talus is irregular, ancl has
been replacecl by fresh overflows on the
west. The inner crags, which are in
three principal bodies northeast, west
ancl south of the center respectively,
rise from 50 to 100 feet above the lake
levels, ancl are tiltecl up scarps of floor
matter or uplifted IIislands.tt The
highest of them now anil for a year
past is the south-central one, referrecl
to as the " central crag, t t which at the
moment of last measurement stoocl 95
feet above the central or main lake.
The cones occasjonally referred to in
these pages alz blowing cones built
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above craclis in the 1loors or on the west pools' The greater part of the

lLaruitrs of the lrkes by il"" tP";;r'iug ".cntle'l 
I'oot area ha'L now bocorne a

;f"iii ;" "lturg.,r 
',rlr,n grs, an'l' some o"f lloor or itaio' only the easte. 

,half 
was

tlrese:rrc over the.,i1".,-'t?"i;;"*:trrt '" 
optn'note' The marginal l'ountain-

known LrY the erporiorce" ol"-ttt" pasr ing rras againsi the north si.'le of the

arrd lecor,le,I iu rhe tlbselrJtot;:"oo;1t' cl'-arrrrel 1-betueeu erst an'l central

Thc innnr Lretr,'hcs rrc floo'l nrilrglxs -o1 lools')
ih" ,*""mf lava pools, clevelopetl by Julrr 25 at at:30 p. m. the- 1ahe was

i;";,1 r"irai"g o? the etlges of -the relati"vel;' higher, two fect belorv the
,,..i..t,.i urorH-owing of the banks 'lur- ilnp' L'cncl',.-an'l tLe re\er)e'l .urrent
iurr ti",cr uhen risiug oi thc liqui,l ro- )ron flo$i'g southeastuar'1 glve evt-

i;ii ,1" ,; ifs L,anks pi.ereils. ,f onn", along ulth all other signs, oll a

Or Joly 21, lllx, tt 4:.iu p. nr" the ''hange to Ii"ing' - There not'e a''tive

""i""i-''orihe mai'n-lal.e a='*n"n fronr 5pn11"1.1, groltoes"alorg the nrargi ns of

ii:';.i,';;.'iui"i-t', r "'"rs1 
e'l un'l thc tiro r"rii' !ake and in the soulheasl

."rf.""' iioo,f ';, tr'et belou the inn.el pon'i' At 5:3u p' m' grcat arti\ i1v was

bench of overflowl "t 
[,+S p m t-he iroticetl iu the nbrth lihe' whele live or

crust broke up, bubble iootttii"l"g tle- six fountains nlavecL botli along the

;;il;J;;,1 
-tle 

liquicl Jr."-"a ir.est- margins an.l in-th"e center. 'Ihere was

war',1. At 5:3u l. nr. a p'oio"g"'l ar al- rnur-h .t-olt"'. !i"-.:.Y:l' .,11j:l "'"''o it
auclre l'ell fIotn'untler the lrew nolth- rlifficult 1o 'lr5tltrgulsn u('rarr5'

east flll arr4 continuect off attd ot fot Measureolents -!=-ritlaJ', Juty 26, 1918,

ten rninutes' Srrr*lt "eJtquii-""tt 
of at-rlt;o a' m" showed that the lake had

the talus followetl ro" ,lorrr"" time after, reeovererl to'the same level as ten days

s.arrls. bcfore, but the crags x-ere all very
"'b,, 'nton,f 

ui'. July 22. 1918, at 1.0 u' tl.iohtlt' lotver' Relaiive to' thcir mar-

m.. the south\4,est por.h 
'.jio*",1 

foun giis the lakes ail appearett high' the

il;r#;;;;';;";"i u"--oi the main irain lake standing only one foot below

ilk; :1";;i" n'lo i'Ioi t"to* the itrner' the inir'' shelf, uittr prrffiug L'o.rder

bencli and clustec[ or,"", 
--Olt" 

fountain fourtains incessarotly--chahging position

pi"y",r?", a tlnrn in tl,"'.outi,"a.r.pon,l. rn,l iu nrocess of buil,lins spatter ram-

Julv 2:{ rl u a. .. tt,l innn' licn"l' partt: i1'"po tlere -four or .fir e of them

.to'oli'"ignt r*i'"t"r"--irr" int u, five i. the niain lake anil two in the south-

narginal fourrtains -.i" it action anrl east poncl' The southwest pond was

the surface cul'rent puttt"'i ou"tt*:ard to stagl'a*t anil crustecl' but on the even-

thr srotlo on ihe rro|lf,'=;'f. "i 
the cerl- ing-belore a ''onslicuous d:rttte was seen

il;,"il;i." A;;;,;;l ioont"in an,t some on iis mar'in. a'steadv flare of burn-

bul,Lle lounta,n. p,ny"lt in the soutli- ing grs' 1fr 11p nt'ternoon thet'e qas a

east poni-[. h*"T col]apse of the bank of this

On the morning ol'Jull'21 from J a porrl'on its southsest si'le' On this day

m. until nool the r^t''''"'"ri-t'opp"o" it '*u' t'"ty smoky and rainy' It was

e,l quite stationrry' 'Th;#';;'' !i'rl "t,i'ttot 
rhLt anoiher spasm of rising

gish l,ur,ble fourrta,inrng elll :::'i-::il ",n" il.Xqll'"oiil;:ilT;;*;"?"ti:ii:,Ilrel foun jairrs. an,l occasloua.il\', crirrr( ;;;; "".iih ihe Ihythn,i,l acrion wh.ich

il*,i:'"1;i,l'l:;'"".* t:':?i:,';,?l-t'*:: i:{,i.";; ir,. 
jLuii'of rhe rava for manv

,g";t,tt ti,f ootttt tantt' BuLrhle foulr- weeKs'

tains nere seeD on,n"'ouJ si'lo of the Worlt olt the trew 51111e;ilg stations

north lalie and along t;;;";h;;J sjde at Hui.-u.,-uo has proceeclert rapidly

of the west u"o. potttil" it"'" ttut oc- so thaf fir'e monumenls are nearlY fin-

casional violent toootniJtg q; :itt i+:*' Each station consists of a level

south sicle ot ttre so..til.oleri f""a. The platform of concrete six feet in cliame-

inner beneh at tt e soutneu"t' po"a and 'ter with a concrete post in the center

tlre east pool of 'rr.,"rnlil'i"r..";;. i;;; Z'2, i."f ligL. When finished they will

fcet high, but ouly ,.j"'i'""i i'lsL at the r"-oi!rtl ii rumber anJ'oriente'l^ wjth

"."i*ipL"rl 
a, tLougI iL" r'"i"rt mag- rcfero"n''e 1o the meridian passrng

ma ofthe centralpu"[-oftht floor weie throogU nearly the center of the pit'

sinkinc. Tbct'e nas.o*'" p"mitg noise The..&n"rjtnental work in seismontetry

in thc fountains of tnl'*elt-an.isortU .outio"r.s with optical rccorils as well
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.as the routine smoked paper records
produced every night.

The following is the report of earth-
.quaL_e_-31,1 other seismic iegistration in
the \Vhitney Laboratory f:or the two
:j"I:. el,ling rt 2 p. nr. Frl.la1., Juty2ti. 1918:

ilor the 'lveek ending July 19 one
lelese,ism rvas registere,l at J-:j6 p. m.
Ju)y.14. lgl8, rhe prelimjnaly phaie in-
rlicating oligin 2260 l,m. a*-ry, equir.a-
lent to the r-listance of Miitw"av Isla,ntl
or the equatorial belt south oi Christ-mas f slanrl. Two very srnall iocal
sho-cks_happened 11:19 a.. m. July 15
ancl 6:15 p_. m. July 18. Tilting move-
ments and volcanic vibration were
slight, microseisrnic motion $,-as mod-
erate.

Duling lhP week entling July 26, a
I eleseism at 7 :49 p. m. J u ly l0 -r ppoa r.
ecl to corne frorn an origin about 6000
km. tlistant. There weie small local
earthquakes, 6:23 p. rn. July 21, 1:58 a.
-_.. .TUJJ 2-1, an,l 2:29 p. m. July 2J.
Tiiting showeil slight tinclency north-
ward, rnicroseisms werc moileiate anil
volcanic viblations s)ight.

August 3, 1918.-During the week
ending Friilay, August 2, 1918, the Ha-
lenraunrau Iava brs rerv slowlv subsi,l-
€d with sorrrc in,.rerse" ol acii vily of
fountaining antl a rleceptive appearance
at times as though the lahe weie rising.
The avelage rrte of srrbsidence ha.-s
been one-half a loo{, per ,lay in conlrasf
to a rate for the ten days precetling
(July 16 26) of one-fifth foot pir clay. -

The measurements were:
_ July.26, tlepression of lake 143 feet,
depression of central crag 48 feet.

_ August 2, clepression of lahe 117 feel,
depression of central crag 51 feet.

The week has been rainy anil the pit
much obscured with steam and smoke.
On July 28 at 5 p. m. the inner bench
around the east pool stoocl only one
f oot above the liquirI antl there was
much fountainirg under the north bank
of that pool. The central pool was quiet
on its north sitle but there were two
fountaining areas at the base of the
central crag mass. The north lake
shorved considerable activity but fumes
in thaL region u ere ,lense. At 5:15 p.
m, there was slbsi,lence of the main
lake about three feet with increasetl
fountaining anci a srvift westward cur-

rent. A half hour later rapid rising
set in so that in tlventr' minutes th6
lal<e was flush with the inner bench
anil shortly after 6 o,cloch it overflow-
eil that bench orr the northwest side of
the central pool.
. On l.Ion,lay, J uly 29, at l0 a. nr., tbe
inner bench was oue foot high ancl
there were fir'e marginal fountain-s along
the south sirle of the rnain lake. Thi;
black skins coveretl the remaintler of
the lake. fn the southeast ponil the
inner bench wa,s four feet higli and one
fo.untain was in action. The north lake
was level with its banks ancl marginal
fountains were boiling there. At 1-0:30
a. m. a rock slide took place uncler the
remains of the south cone.

On July 3t at 6 p. m. the general ap-
pearance of higher liquicl lava, at leait
so far as relation to the surrounding
bench magrla was concerneil, was verf
striking. There must have been rluring
this time an actual rise of the lahe, foi
sorn-e_ ponils ant] cor.es not previously
visible carne into view. Both the north
lake alrl northwest poncl rn'ere active
ancl their surfaces in full view from
the southeast station. A large cone hacl
folmed on the south bank of the north
lalie ancl a. blue flame was playing
through an orifice of this cone. tne ac-
tivity of the main lake showecl high
gas pressure qilh 6ve spurting foun-
tains at the lnrrer bench ler el.- There
came a spell of breaking up when col-
lapses of the banh orr the north and
n'est sides stimulatetl very rapicl west-
ward streamingl prior to that the
streaming hail been against the north
bank. There was glow in the south-
east cone and in the cone at the north
corner of the east pool. The southeast
ponrl appearetl as usual with some blow-
ing fountains ancl there was bright glow
in the southwest pontl. The northwest
ponrl showed fountaining. The fumes
werc rather dense. fn general the ju-
cleased activity, appear.ing,listinctly
colstructive in buikling spatter rnar-
gins arouncl the lakes, was puzzling, for
oth.er symptorns such as the fume antl
the, crag positions indicatecl sinhing
rather than rising.

_ On August 1, 1918, at 5:30 p. m.,
the lake let'el, one foot below the-innei
bench, was unchanged ancl the main
lake was quiet ancl crusterl until 6:30
p. m, At that time the crust began to
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break up and streaming westwaril be-
came rapitl ancl tumultuous with great
development of fountains. The north
lake anil the southwest poncl also show-
ecl fountaining but the southeast pond
remained quiet.

At noon on Friclay, August 2, the
measurements inilicatecl slow subsirlence
of both lake and crag, although the
lake was active and brimming levcl
ll'ith its inner bench about the centra,l
pool. The pit as a whole was rather
smohy. The southwest pond surface
was now visible from the southeast rim
of the pit, the northwest anil nor.th
lal<es were both visible ancl there rryer.e
four or flve fountains in the main lake
at the bench level. A bloch of the up-
raisecl northeast floor appearerl to have
f:rllen frorn the crag overhanging the
east en.l of the north lake and this
now stoocl out as a pinnacle there. A
considerable spatter grotto had been
built up at the centrol cove (southwest
side east pool). The southeast pond. had
become nearly circular antl it appearetl
somewhat higher relative to the walls
of its pit; a narrow inner bench of et'en
width one foot above the poncl sur-
roundeil it. There hacl been marhecl cle-
velopment of cracked and stainecl areas
at the west pond cone and at the top of
the inner cliff overhanging the south
bank of the southwest pond, ancl both
of these places showetl increase of fum-
1ng.

During the week the first mouldecl
concrete post, marking the new east
station platform has been cast. The
seismologic experiments conducted by
Dr. R,omberg have this week made de-
finite progress along three lines of in-
quiry. A short perioil, highly ilamped,

horizontal pendulum wilh heavy massn
recarrli6g opt.ic2lly on bromide paper
running at high spee'i, has writien a
clear open record ol a locaI earthquake.
By relating the closeness of the lines.
written on the drum it has become pos-
sible to run such a, high-speed reCord
for the entire twenty-four hours.
each ilay without objeetionable ex-
pense. The secon<l accomplishment has
been the cliscovery of a quick periocl
vibration due to the arrangement of
the heavy mass in the penilulum in ques-
tion which must be a source of some
instrumental error in all seismograms
written by such penrlulums. This ar-
rangement was at once changecl anil
the dilficulty obviatecl. The thirrl ex-
periment has resultetl in the construc-
tion of a new kincl of str'lus for the
smokecl-paper methor-l, which promises
to recluce friction, This consists in a
lever macle of an extremely light anil
fne glass tube with a minute sharp
edge watchwork wheel rotating at the
encl in a giass bearing. The wheel it-
self is the writing pen ancl trials of its
efficiency are in progress, In the course
of tests of the two 1OO&ilogram Bosch-
Omori penilulums, in ortler to cletermine
experimentally the exact equivalence of
their acljustments, the two instruments
have been set up side by sicle so as to.
recorcl the same earth motions in the
same directions. They will be run for
some time in this relation and careful
tests will be mad.e of their instlumental
uniformity.

\rery respectfully,

T. A. JAGGAR, JR.,
Director.
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HAWAIIAN YOIJOA}TO RESEAR,CII ASSOOIA.
TION.

This society is a voluntary one, made up of sub-
rcrrbers to scientific vork which is beiug erectterl
by Dr. T. A. Jaggar, Direcl,or of the Ilawaiian
Volcano Observatory, Volcano lIouse, P. O., Ha-
waii. A1I scientif.c exchanges should. be sent to
this address.

In 1917 there are about 150 subscribers in T{a-
waii and elsewhere, firms and. individuals. A
group of ffrms and persons in Ifilo built the maiD
observatory building in the spring of 1912. The
work rvas founded by the Massachusetts Institute
of Technologl'. Publications to date have been
weekly reports since the summer of 1911 now re-
printed in Honolulu in monthly form. There are
also special reports, printed from time to time.

.The weekly bulletin as it appears in the Hono-
lulu Advertiser is reprinted. as a leaflet and sent
to regular annual subscribers to the vork of the
Association. Ir. A. Thurston is president of the
Boaril of Directors of the Association, and Ir. T.
Peck is treasurer. New subscribers who are
interestecl in volcanoes will bo welcomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes ir Hawaii;
(2) to attract scientif.c men hither for special
siualies; (3) to promote the establishment of
volcsno observatories all over the worltl. The
lnnual tlues of regular members are $5; patrons
of the Association subscribe larger amounts.
\,VIIITNEY IJABOIi,ATOR,Y OXI SEISMOIJOGY.

The Whitney Laboratory of Seismoiogy, nam-
ed after an endowment fund of geophysical re-
search held. by the Massachusetts Institute of

Technology, in memory of Caroline and. Edward
Whitney of Boston, is equipped with two Bosch-
Omori 100 kg tromometers registering N-S and
E-W motion, a heavy Omori tromometer register-
ing E-W motion, and an Omori "ordinary Seis-
mograph" designed for registering strong earth-
quakes in all three components of motion, These
are seated on concrete piers in a closed. basement
room having praciically constant temperature, be-
neath the chief Observai,ory building near tho
hotel, Time is referred to a rated chronometer,
checked at intervals by solar observations with a
transit. Both instruments are loaned by the Col.
Iege of Hawaii. Hawaiian standard time (I1. S.
T.) is 10 hrs.30 min. slower than Greenwich time.

CANOANI SOALE OF SEISMIO INTENSITY.
Expressed by accelerations measured in milli'

meters per second per second.
I. Instrumental ....,..... 0.O 2.5

II. Yery slight 2.5 5.0
III. Slighi . . .... . .. 5.0 10.0
IY. Sensible, mediocre ..... 10.0 25,O
V. Rather sirong 25.O 50.0

VL Strong . 50.0 100.0
VII. Very s1"oo* , .. . 100.0 250.0

VIII. Ruinous . . .. . .. 250.0 500.0
IX. Disastrous ,. ... 500.0 1000.0
X. Yery disastrous ,......1000.0 2500.0

XI. Catastrophic . . .2500.0 5000.0
XII. Great cstastrophe ... ...5000.0 10000.0
Grade lY. is ordinarily tfe minimum perceiyed

by the senses; and in grade XII. the acceleration,
or rate of change of motion (jerk) reaches thal
of terrestrial graYitation.

fn the standartl form of report-the maximum iniensity or acceleration, designated by the symbol 6,ot max. c, is given in the conventional unit, the ruilllgal. The milligal is a measure of acceleration,
1uc-h t-hqt 1 milligal 1 1-1100 mm. per sec. per sec. : 10 & per sec. per aec. The Cancani ecale, heri
ihfilcil in terms of millimeters per ccc. per sec., can therefore be expressetl ir'qilligals by multiblring
.3cb ol tilo nmberg by 100.

YOIJOA}TO R,ESEAR,CII ASSOOIA
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HAWAIIAN YOLCANO OBSERYA- much higher than at any time in recent
TORY. days, ancl the northeast crag ridge show-

ecl increasecl backwarcl tilt, the mass

August 10, 1918. parting from the central floor crag along
a crack extending from the northeast

During the week encling FriclaJ. Au- cove to the noith lake,. The inner
gust 9, 1918, the lava lake antl crags of benches arouncl the main lake were up-
Ila.lemarimau have risen in the pit with lifted ancl thc rising talus under the east
an extraordinary spurt which indicates station was seen to be underlain by a
that the long stagnant spell is finishecl. block of lifting rock 'which slopes north-
The rising of the lava column has been warcl ancl tencls to open the east wall
at the rate of at least 13 feet per clay, crack anil drop clebris into it. The west
the lake rising 85 feet in six days and crag mass had liftetl so as to cut off the
the central crag 80 feet in the same time. view of the west poncl cone from the east

The measurements were: station. A11 this jostling of crags was
August 2-Depression of lake, 147 breaking clown the partition between the

feet; clepression of eentral crag,51 feet. southeast poncl ancl the east pool, leav-
August 8-Depression of lake, 62 feet; ing a, sadclle of clebris between them

elevation central crag above rim, 29 feet. where rocks fell frequently. Everything
The manner of rising has been like inclicated recurrence of central tume-

that of last February and the entire s.cence end rarlial tilt of the three sec-
episocle closely resembles the remarkable tors of bench magrna away from the
rise of that time. Now as then the center.
rapid_spurt tregins_in the month p:""9..1- That the lake magma was also rising
ing the equinoctial season. ancl if..th" ,ho*"cl at the southiest pond which wai
presgn-t r_apid rising- were ,to continue overflowing its southeast bank across
the iake lava woulcl be flowing over the whst threJ davs before hacl been a con-
eilge of the pit _before the encl 9f 4l siderable innei cliff i'st to the east of
gust just as- it did on- Irebruary 23. Tle the fuming cracks. Siight subsiclence of
central_beneh.lnagta has swollen 

"p.,tFg about a f6ot succeedecl"the overflooding.
crags have tilted back, ancl the liquicl Because of smoke little co'lcl be seJn
has wellecl up the wall cracks as_ at tha,t of the northern lakes, but they appeare6
i,ime, and even the forms ancl.locations 1u"*u". The so,thwest poncl ejectea frlgfr
of the several features are similar. sprirts of lava at its sonth margin, antl

On August 4,7918, at 5 p. m., the lava there x'ere southern and northeastern
of the east pool was level with the inner fountains in the main lake anil others
bench, trvo grottoes rvere boiling on the on the south sicle of the southeast ponil.
south sitle, anil the southeast poncl was The lakes were mostly coverecl with blis-
quiet. Frour 5:30 to 6 p. m. the north tcring ancl ballooning skins, ancl the
and northwest pools broke into consid- fumes were thin as comparecl with the
erable activity with much fountaining. previous week. At 6:20 p. m. there was

On Monday, August 5, it became evi- a hear'y fall of bench matter into the
clent that lakes and crags were both lake from the point north of the nar'
rising ancl this sudc-len rise appears to rows, leaving a notch 20 feet wicle up to
have startedl on the preceding night. At some 30 feet above the liquid. Thispro-
3:30 p. m. the central crag appeared iluced violent fountaining. About 7:10

95



WEEKI,Y BITLUETIN. crumble' with an unstable pinnacle
ol thc poisetl in its mittst. A fault chasm coulcl

Ilawallan volcano observatory be seen emerging on the central cove encl
of the crack which separates th^e eentral

Publisheal Monthly 
"t 

HooototoSawaii, crag block from that south of, it'- tle
bv tho Ilawaiian votcal-o il;r;;;;;--' former tcntling to move up on the fauit

Association Plane'

T:lt ^.!I"*i"C' 
sp'rting ancl biistering

'' type such as commonly accompanies ris-

- 

ing lava' There was strong streaming
Enterecl as seconcl-class matter Janu- against the bank at the south ancl north-

ary 20, 1914, at the post-office at Ho- east grottoes of tle east pool. The fumes
roiulu,- ITaviaii. uniler tho Act of were not especially thin.
Auguti 24, 7512. On August 8, with the eentral crag

30 feet above the rim of the pit and tho
lake 60 feet below it, a great change

p. m. there was another collapse into the had been wrought ancl everything sug-
southeast poncl. gestecl the conciitions of last February.

On the moining of August 6 the cen- Inspeetion at 3 p. m. showecl that the
tral crag had risen above the eclge of the .1ssp wail valley recently depressecl op.
pit antt was plainly visible from a clis- posite the east-southeast end of the lake
ia,nce. At 11 a. m. it was clear that the hail filled through the action of lava
tumescence was going on rapidly. A springs welling up from beneath until
fresh flow hacl poured from the craeks i{ was not far below the lake 6ntl a gas
north of the north lake the length of the vent was hissing on the surfao€ of the
northeast valley. The tilting.away from crusted ffll. The innev northern orag
the center was augmentetl by subsi,lence was higher than the outer, anil theset
of the wall valleys, especially east antl along wiih the west oragr hed come lnto
northeast, where the clepression was far view above the etlge of the pit e$ seen
below lake level. The inner benches hatl from the tlistant observatory' The oen'
been lifted faster than the lake. There tral steeple. a pinnacle east of the cen-
was much sliding ancl tumbling in the tral c"agi *as -again 

becoming conspicu-
notch between the southeast poncl ancl ous and the pinnacle in the southeast
the east pool. tr'ountaining was rather ponil notch remained high. The new filI
tumuituoui, anil in the southwest poncl it in the south valley hacl been fed from the
took the form of cracking antl founcler. southwest wall cracks antl extended to a
ing spells between intervals of crusting. point beneath the south station. A pucl-

On Weclnesday, August 7, at 7 p. m., ille of fresh lava uncler the north sta-
very rapicl rising of the crags had con- tion was apparently fetl from the wall
tinuecl so that everywhere they appeared crack near the northwest conel the lat-
uptilteil in a chaos of scarps ancl slopes. ter was hissing. The sotrth end of tho
This, with the sirking of the wall val- west crag mass was upraised into a
leys,. 'was so continuous that the talus westrvard tlipping scarp, ancl the mass of
wis slipping all along the base of the elevatecl floor on the north sicle of the
east ancl northeast cliffs. The upraisecl central ehannel was now a crag tilted
crags now almost wholly cut off the view northwarcl. A new east leilge hail been
of ihe lake from the east rim of the pit, built by the rapicl lifting of the south
ancl the northern lakes were wholly cut end of the northeast crag mass. AII the
off. The crag overhanging the east encl wall cracks were yawning open and every-
of the north lake was now nearly on a where talus was in motion. The crag
level with the north crag bv upward tilt- uncler the east station with eilge trend-
ing, and in like manner the crag over- ing easL-west extentling from the wall to
hanging the northeast side of the east the east leclge was an extraorilinary cre-
arm was becoming a conspicuous scarp, ation of this uplift, its summit being
ancl a similar scarp hacl clevelopecl east now only 30 feet below the east station
of the southeast poncl, tipping away from and the upwartl thrust causing it to form
the new notch between the two pools. a barrier across the end of the northeast
This notch continuecl to widen anil valley at right angles to the other con-
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eentric features. This leilee on its south the central pool eastwartl antl then
side slopecl into a rock-fll|ct gulch which against the south bank of the east pool
hacl belun as the large soritheast cre- immediately uncler -the sadalle -and pin-
,ru.r" o? the May rising periocl. This nacle separating 

-that- 
pool . from the

gulch is an exteision of' tire east eove southeast 
^po-ncl.- 

By the evening of this
6f th" Irke eorresponcling to the old east d1X all _of the larger crags were in view
Eulch. ancl a s-ail freJh overflow from above the eclge of the pit as seen from
ih" luk" hail poured into it. the Observatory.

The north like was cracking ancl foun- During the week the experiments in
clering, ancl clense white smoki rose from the seismological lab-oratory have result-
u ctuEi. west of it. A pool of fresh lava ecl in registration of another. 

^ 
teleseism

which hacl wellect up the- walt crackuncler optically and_in highly-magnifeci regis-
the west station Jhowetl cracking anil tration of local earthquakes by tbe
founclering crusts and was sprdacling. smokecl-paper methocl. New. concrete sup-
There was" a smoky pit probably full of ports have been set -up in the instru-
lala where the west 

-pood 
cooe hacl been, ment cellar. for t]le _slow periotl penclu:

The southwest pond- stoocl about three lum which is clestined for permanent_op-
feet below its inargin. The main lake tical_ registration of clistant earthqxakes.
was coverecl with [eavy folcled crusts. At the pit, work on the masonry trig sta-
Blisters frequently form6c1, there was in- tions has continuetl.
rush to the bank on the south sicle of the
east arm, and oecasionally tumultuorrs August 17, 1918.

bombarclment took place. There were During the week ending Triclay, A1-
many lines of upraisecl spatter rim ve- gust 16, 1918, the lava column has con-
neering the inner pit of the main lake, tinuecl to rise, but at a much slower rate,
antl this pit showecl no sign of beeoming averaging 4.3 feet per clay. This means
shallorver. The west arm poncl was ex- that the movement throughout the week
tenclecl into a gulch leaciing to the foot has been slowing up, for the daily meas-
of the west wall of the pit at the site of ures from the Observatory of the chang-
the former west ponil ancl west cone' ing height of the crags showed almost a
Everywhere were shown the effects of a cessation of motion on August 15. In
swelling up in the center, while lava well- general, lakes ancl crags have risen to-
ecl up the wall cracks anil the lakes rose gether, the net movement of the week
in the yawning chasms between the up- amounting to about 30 feet.
liftecl blocks but were preventecl from The measurements were:
overflowing by the equivalent rising of August S-Depression of lake, 62 feet;
those blocks. elevation central crag above rim, 29 feet.

On Tritlay, August 9, at 9 a. m., the August l5-Depression of lake, 30
rising continuecl, there were trickling toes feet; elevation eentral crag above rim,
at the margins of the valley flls, antl 60 feet.
slicles were numerous from the rapiclly On August 15 the wall valley fll uniler
tilting crag slopes. About 11 a. m. a the north station was only 24 feet clown.
lava spring broke its way through the On Saturclay, August 10, 1918, at 9:30
taltrs boulders of the wall crack untler a. m., a circuit of the pit beginning at
the north station ancl made a very liquid the south ancl west revealecl increase of
rivulet which poureil east aiong the base wall-valley fllings with their ealges push-
of the wall, making a new fill at the ing out in many places, A new west
margin of the northeast valley, The cone hacl developecl in the clepression
clenso fume at the north lake chasm was southwest of the west arm ponal. Au
conspicuous at 9 a. m,, but tlisappeared overflow had pourecl from the south mar-
two hours later. The lakes tenclecl to gin of the southwest pontl. A cascade
crack up their crusts through gas pres- was running from the rapiclly growing
sure from beneath from time to time, northwest wall cone into the northwest
this being followecl by temporary sub- valley. There was mueh fountaining on
sidenee of two or three feet. At such the west siCe of the west arm pond, and
times there was violent hissing antl spurt- cavernous grottoes rmere visible at the
ing of fountains; this was observeil in margins of the north and northwest
all the lakes. The principal streaniing pools. The fresh glowing filI of the
in the main lake moved in a curve from northeast valley showetl crusts in procesg
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of cracking ancl founclering. Lava was crack extended from it in a nearly
splashing i"n a crack some cl]stance to the straight line to the southwest _ poljl'
ntrth oi the north lake. Streaming in marking probably the south tunnel. The

the main lake movecl from the wesl to streaming in the southeast ponil was
ierminate in bombarclment at the south southrvarcl ancl in the main ]ake eastward
grotto and the northeast cove, but occ,a- and southwarcl. The northeast clag mass

s-ional westrvarct streaming opposed the 'was again becoming an upright wail in
main current ancl clevel.o'pect 

- traveiing full view from volcano House, and the
fountains at the central c-hannel. There north inner crag was now much higher
v,rere hissing wall crack cones north, than the outer one. The cone at the north
northwest, iiest ancl southeast. All the wall crack was spurti^ng continuously ancl

crags shdwed continuecl upti,lting aw-ay ejecting a cascade of lava which poured
froir the center and much stding of talus eastwaicl. The vent at the southeast
inclicated continuing motion. The most rvall crack was_ flowing sluggishly. The
rapidly moving c"ig w"s the one up- activity sho'weil few cl?ngesr there was
Dfled"athwart"the siutheast encl of t[e high gas pressure, cliffs 50 feet high
northeast valley .with its trencl at right stood over the main lake, ancl the fumes
angles to the main east leclge. It seems were thinner.
p"Jbabl" that this must be-the upliftecl -.-On 

Monclay,. August 12, at 10-p.^m',
iemnant of the east gulch flows of last ail signs of rising continuecl as l'refore.

winter. There was a flaming flagree cone built
At 7 p. m, there.was occasional crac\- high, against the wall on _the. south sicle

ing and'foundering in the lakes, with oithe southeast pond and six-foot ban-
vi;Ient fountaining-and subsiclence of a ners of flame shot out from the grotto
few feet. This i-n the main lake was on the south sicle of the east arm. There
followecl by a rise with overflow of its were now seven ponds in the pit, respec-

east encl s; that a cascaile pouretl clown tively the main ancl north lakes, the
into the east valley fi]]. Meanwhile a southrvest lake (consisting of southwest
ribbon cascade hacl- been pouring along ancl west arm ponds unitecl),_ and the
the base of the wall into this fill-from a lrest, northwest, southeast ancl central
hjsher wall craek vent nearly undcr tbo ponrls. fn adclition, thore ilele fottr
neiv soulbeast station. The strong gas marginal wall valley fllings of crusto{l
pressLlre ilevelopeil beneath the glowing lava fecl -by wells benea_th, na:nely, the
irust of this sdutheast fill caused bright east, northeast, west, ancl south frl1s.

blue flames to play over the surface-of On August 13 at 6 p-.P.-it app-earecl

the crust, not at- fiied cracks but on c]ark that the southeast poncl had overflowed
surfaces'away from the glorving crevices. into the east fill, -there were grottoes
Apparently ih" gus was rising through with stalactites on its west side and in
c"urt po.ot. Soiretimes the f ames bl- tle northeast covc oI the main lake.,. an'l
came firight yellow. In the main lake a large spatter grotto had been built on
there werE four or five large spatter cone the south side of the east arm. The
grottoes, trickle flows continuecl to push tLrnnel connection from the southeast
6ut from un6er the wall-valley trIlings, poncl to the east arm appeareal to lie
wall-erack cones northwest, north ancl under the northeast bank of the pond.
southeast occasionally broke into spurt- From the west rim of the pit the cen-

ing eruption anil everything indicatecl tral uplift w-as very impressive- ancl the
coitinu,ect rising withoui cess;tion. slope away from the c-enter -of t!" lP-

On the mornlng of August 11 at 10 a. lifteil crag masses-. hatl d.eveloped with
m. the crags wer6 still rising with talus extraordinary rapidity, so- as to produce
sliding, esp"ecially at the easfcross leclge, the same effect of inner clome with lake
antl tae wall vatleys continuecl to fiIl. concealecl in its chasms and crevasses as
The main lake was'builcling large grot- was so striking last March. The main
toes south ancl northeast, ancl tne south- lake is nowhere visible except from the
east poncl was higher, with wiclening southeast. The hot fillings of the wall
inner 

-bench. A new circular pond cle- valleys were interruptecl at only two
pression had developed around the south- places-one'west ancl the other east, The
iast cone at the location of the former south fill had recently been supplied by
central pond, ancl as before a crevasse overflows from the southwest poncl, whi.eh

extencleci sorithwarcl from it. A long was fountaining violently against its
t.
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south bank. The west cone was a low was now in conclition to overflow the rim
flat archeil ilome glowing insicle. The at any moment.
pondecl fII of the west valley hacl a flat fn the Whitney T,aboratory of Seis-
surface and the great ledges which hacl mology the last stage of the summerls
slipped clown in April uniler the west overhauling uncler Dr. Romberg has now
niche were almost completely submergecl. been enterecl upon. This consists in set-
The west poncl was a deep chasm in the ting up and acljusting the rebuilt instru-
middle of the west crag mass showing ments for the routine of the coming
the glow of activity within. The sliding autumn ancl winter. The two Bosch-Omori
slopes arljaeent to the many crags gave seismographs will be operatecl with higher
evidence of rapicl motion. The north- magnification, quicker moving clrums ancl
wedt cone, flaming ancl hissing, was built improveil styluses. The registration of
high against the waII of the pit. The these instruments will be continuecl with
northern ponils were very active. Untler smoked paper, and the nerv damping cle-
the olcl north station a horseshoe cone vice consists of vanes moving in oil. This
vomited lava beneath the crust of the pair of instruments will record east-west
northeast fill, which stooil only 30 feet anil north-south components of loeal
belorq the similar fiIl of last March. The earthquakes, microtremors ancl micro-
main lake appearecl high with its sur- seisms or clistant earthquakes. In this
face crusts clrifting southwarcl from both on a single clrum. The time-marking de-
east ancl west encls anil occasionally great vice for minute marks ancl hour marks
balloons of skin were inflateil from below. accomplishes rvith electro magnets posi-

On August 14 there were further over- tive lift of the scribing steel points so
flows from the southeast ancl southwest as to make gaps in the written line. Thus
ponds, and in the evening intense activity the clock time may be read clirectly from
at the northwest cone proclucecl a flood the seismogram and the correetion for
of lava which pouretl eastward the whole parallax is eliminated.
length of the northeast fill, raising the The seconcl rebuilt apparatus is the
level of that ponclecl clepression to within Omori heavy pendulum now to be set up
15 feet of the March level. in the northeast-southwest azimuth as a

Ou Thursday, August 15, 1918, at one-component, slow-periocl, optically-reg-
noon, the northeast crag mass was in mo- istering instrument exclusively for tele-
tion with slides tumbling down its back- seisms or distant earthquakes. In this
slope. The north eone was low anil hiss- instrument the iron pier has been elim-
iog. The northwest cone had been built inatecl, pivot friction is entirely removecl,
up to the level of the brink of the pit a and the heavy mass hangs as a rigicl
few paces west of the old north rest- unit on very short steel wires. By swing-
house and exhibitecl at that level several ing the penclulum in this ptane ancl from
glowing, hissing anil flaming orifiees. the rigiil concrete of the corner of the
Spatter from it lay on the rocks atlja.- cellar, it is hopecl to make the free periocl
cent: The fill beneath was now higher of the penilulum slower ancl to reduce
than the northwest fll by some 15 feet tilt ancl local tremors to a rninimum.
of slope. The crags were all higher and A vertical component instrumerit and
the east leclge now wholly cut off the view a special clevice for recording tilt are
of the central crag from the east shelter. plannecl, as $.ell as certain simple instru-
The southrvest ponil stoocl two feet below ments ilesignecl to be placecl in the ha,ncls
its margin, the main lake and southeast of volunteer observers elsewhere on Ha",
poncl three or four feet down, the activ- waii.
ity was moderate, and the crust of the
east fill hacl collapsecl some six feet below August 24,1918.
its maximum level. This was the first During the week encling Friclay, Au-
sign of diminishecl gas pressure in the gust 23, 1918, the rising of the bench
border flls and this checkecl with eessa- magma or lava crags has ceasecl ancl they
tion of rising of the crags which took have slightly subsided. The liquicl lava
place on this day. Beneath the new has continued filling the wall vallevs
south station the'fll was only 20 feet slowly on the southiest, northwest anil
down. This ancl the northwest cone lo- northeast, bnt the southeast wall crack
eality appear likeliest plaees for over- and east fiIl have slumpecl. The builcling
flows of the. pit. The northwest cor:e up of the fillings on the north ancl sout[--
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west has come rvithin a few feet of over- the liquicl. There were tunnel grottoes
flowing the pit rim as in February, and at- the- northeast cove and on the west

this upbuildins has not yet stopp6d. A siile of'the southeast poncl., Streaming
."Ja"J-.nuit -or flowin! migbi-at any was castward and southward. Thp writer

-"*."t ir"oauce overfloi at"the south- crossecl the north fiII without difficrrlty,

"=J -u.gi" of the pit, for the driblet anil-perretrabing _a*ong- the crags of the
U*p trr"t%, close to the edge for the north- Iake founil in the enelosure only
G"d1rr ot i, hundrecl feet, stincls six or tumbled. rocks with both the north antl

"inti 
f".t above the lev61 of the eclge northwest poncls sma'll and_ inaetive antl

."'a iu. flo*s fro* it arc within a fo-ot six or eight feet below their margins.
oi goiog on".. The lakes ha'e maintain- I'he floors of the wall valley flls were

"a 
?n"ii clepression 25 to 30 feet below norv easily accesTble in many pJaoes and

irr" tl- oi ihe pit throughout the week. from 10 
-to 

30 feet down. Balloons of- 
On Satur6ay,'August 1?, 1918, at 6:30 crust- and suciden heavings were notable

p. m., the wali cracfs south antl east were on the north side of the main lake'
toood to have slumpeil while the valiey Trickle flows continued to move a,bout the

nifi"gs uO;iu."nt to 'them had swollen in northeast fill. 1t 5:30 -p._m. ^the 
south-

clome" fashion so as to make surfaces east pond was clepressecl fve feet below

;;i"g clownwartl into the wall crack. its iiner bench. and very inactive. A
si"o"g- swelling was going on in the large piece of its northwest wall fell in
northJast filI, ind lavi floivs were there ancl started fountaining'
oushins from uncler the crust at the on the evening of August 19 the lakes

5"rl .fa and around. the sicles. Ilissing were still low and sluggish with occasion-
gases burned from uncler a hinging lid at at explosive and bailoordn_g_bursts on the
ihe northwest cone ancl the iort=h eone north side of the main lake. The lava
was also hissing. Slides still feil from fills rvere quiet, showirg glow ir the
the back of thd northeast leclge. There crae.ks. A hear.y fall of. _rocks was re-

was fountaining in the northein pondsl portetl from the north side of the cen-

the main lake fras low, showing a-tunnei tral crag mass. The northwest cone was

at the northeast cove. There-was east- puffing occasionally. The- crags were

ward streaming and. but slight activity. nearly stationaly or_ slightly lower.
At 8:30 p. -. ih*"" were fve'or six fo''- At- 9 a. m. Tuesday, A'gust 20,. the
tains in tie southeast pont1, and the liquid lakes were sluggish, showect ,occasional
was nearly ievel with the inner bench; fountains,.and stood from 8 to 10 feet
the main iake was also high and activg belorv their inner benehes. The north-
and the so*thwest pond dri4ing the even- east fi]I had sligE!]y overflowed the sunken
ing rose ncarly to 

-ooe"flo*ittgl At 9 p. portions of the February shelf northeast.

-l th""u *."" -or" than fifTeen driblit the northwest cone was higher ancl stoocl

nows i" motion about the northeast f11. r'our feet above the edge of tlie pit. The

At 10 p. m. the northwest cone had burst northwest filI was now level with the
op"o u'nd was ejecting spray thirty feet north fi1l, showing fresh flows ancl glow-
oi -or". There werJsdall"flows in the ing crust caverns. The crags were sta-

wesi wail valley. ti6nary. The south-valley fi-llirg showecl' 
on August 1"8 at 3:30 p. m. the swell- increasecl arching downwartl towarcl the

i"t;fiil-;;ii valley floois continuecl, so wall crack. The west-co.ne clepression in
ifr.at-ifr" general level of the northeast the southwest- p.-a$ of the pit had been

f ll *u, f ish with the lower portions of built up by driblct flow. cons^truction to
the northeast shelf. The west filI was within one foot of the rim of Halematr-

not ouite so hiqh. The northwest cone mau opposite the great southwest cre-

.ontii""a puffin[ antl flaming. The south vasse.. Two high puffing eones. were con-

fll had swollen" up somewiat. but tbe structing and fo^ws were moving over a
*aff c"a"t vent soritheast **" oo* a ile- glisteniig pile of snaky pahoehoe n'hich

uression of collapse ancl the east fi1l a [rtencled towarcl the rvest arm. poncl.

;;-;i;t i.p.".riol 40 feet below the This region suggested_ the conrlitions at
*rtl"urt elge of the pit. with irregular the soulh cone in 1[areh, when _great
;il;p".1-r;d-tlistered drusts for its ioor. quantities of lava from such a clriblet- -in'" 

*ri" lake appdarecl relatively low, heap poured- southward from T{alemau'

anal the southern 
^ -ancl eastern grotto mau forweeks'

;;pt';;;;i;oa ,oo." than 10 feet"above on August 2r at 6 p' m''the main ancl
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,\ug. 23, 1918. Fhuc of
tloscope lrrism' Not'thn c:t
bright btnds al0 sl)ectl'r of

burli.rg gas photogrrphcil thlough spcc'
(oilc, l0 1t. nt., flamcs 5 inchcs long' lllltc
tlre melt. \\Ir:'Ltten l)onchl'cirnatitr })lute.

--.['lioto Jagg^ar.

Atrg. !i3, 191E. Dircc,t llhotollralrlr u.ith \{ratiorr l'ancllrornatic P]ato
nt,ralle vellu\\ grccn fllmes 5 inchcs Longr 5 fect au'a)" Northl'est
,,oul, t1"1,. m. Iligh Has prcssure. The cantel'a was set up on tbe side

nt' the cone,



1 91S. Noltlis-cst conc n'hcre ffanre photoglaphs r-ele taken



southeast lakes showed stalactitic over- to the summit of the east crossledge for
hang, bright fountaining and westwarcl a view of the main lake. The lake show-
streaming. -Some-thirty feet below the g4 s2strwrrcl streaming and a large foun-
southeast edge of the pit, these lakes tain at the east encl. There were now
wer€ no-rv _barely visible on'ing to. the more pronounceil coves northeast, south-uplift of.the ramparts h.f:l:! 

"j lo:f: east, iouth (centrat cove), ancl at the
The northern fills were ql"Tliq: X11,*:: ceot'rai poot.' Beside the high spatterrorth, northwest and west cones flaming
and hissing. The sonthwesi-ailri"l*pr1? 1:f:^* the southeast cove there was a

lvas spurtiig and lifting 
""i;Jr"a""rili- 

pot flaming sluggishly and another chim-
ting irickle'flows f'l1f six feet abore neI.w_tth fluttering banners of flame oc-

the"level of the eclge of the pit. 15".s cupieal the southeast wall of ihe south-
pourecl into the southrvest- crevasse, east ponrl'
fuaking organ pipe cascacles. OnIy a From 9 to 12 p. m., assistecl by Dr.
few fect more filling here woukl send an Romberg, ancl with the aid of a direct
overflorv clorvn the long slope of the vision spectroscope loanecl by the College
greater crater Jowards the clesert. The of Hawaii, the writer took photographs
soutllrest poncl 'was splrting violently, and experimental photo-spectrographs- of
but its surface coulcl not be seen, Therc 15" 

"oitiorroos 
fla-es af the'northwest

was-activity in the-northeri_]ik"^t; J^h. "oo.. Tt was possible to approach withinnorthn''est cone had u f]uc::: f _^q:)" nve reet of th-ese fla-es aoh photographcracks laeing north on jts summit. ; ' - -. '
through whidh pale y"fio*-"nn-.r^----i them in proflle against a clark back-

burniig gas play'eil *iilt "oity ui"* pipo g"?""d; The flames were ahout five
effect, fiUe &ags were stationary. inches long. The flame spectrum visua,l-

On Thnrsday,"Augrrst 21, at I I a. m., lI showed chicfly the 5e,11urn lines in a
activity hait diminisfrecl, t}e pit was quiet tlark fielct 'when the flame was examined
ancl the crags stationary. The lakes ap- from a position which entirely cut off a
pearecl relatively higher, the southeast view of the glowing melt. When the
poncl r.vith an inncr bench two feet high melt showecl, the bright lines of the gas
ald the nain lake six feet high. Toward appeared against a continuous spectrum
a large fountain near the east end of from the. incandescent lava. An inter-
the lake the surface currents streamecl esting methocl of iclentifying flames in
from both wcst ancl northeast. The wall the glowing cracks, where the incandes-
cracks east and south hacl greatly slump- cence was so bright as to visually con-
ec1, but west a-nd north upwelling was the ceal them, consisted in inspection of the
rule. For a hundred feet of the south- flaming cracks through the prisms with
west edge of Halemaumau the ildblsf both telescope ancl slit removed. The
flows rvere flush with the rim anal the flaming gas now appearecl pale yellow in
three cones stoocl high above it. There natural form, while all the glow material
was great heat in the whitenecl March appearecl as formless parallel bright spec-
bench acljacent to these cones. }{6 trum bands. The flames oecupied the
changes 'were apparent 'west and north- yellow zone of their own spectrum in each
east, arlcl the northwest cone puffecl case, and an excoedingly faint bancl con-
harshly. Aboui 5 p. m. the lakes show- taining the green ancl violet could be
ecl the risual fluctuations of activity anal traced extending from the flame image.
a tumble of rocks fell into the north This test for locating flames was appliid
lake. At 6:30 p. m. a prolongecl flow to the fountains anilgrottoes of the-lake
$tarted from the region of the north- ancl no trace of flame coulcl be cletected,
fi.est cone ancl extencled itself the whels Whon a,ppliedi to the southeast poncl
length of the northeast fill. chimney the flame again appeareil in

On Fri,lay, Augrrst 23, at 6 p. m., the sl'arp outline. The jllumined fume of
principal chenges were increased stearl.y the pit gave a conLinuous spectrum Jike
gas presslrre at the northwest cone with the melt but less bright,
three spears of flame motionless ancl con- In the Whitney Laboratory the Bosch-
tinuoug. The nose of the blast was tleaf- Omori instruments have now been set up
ening. This increasecl gas pressur€ was so as to write on a single clrum, ancl th-e
aceompaniecl by more flowing in the north optical seismograph has also been placecl
anil northeast fflls. The writer climbecl in position ancl first tests maale.

t.
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August 31' 1918' gr-otto' while central fountains occasion-

T)rrrinE ihe week enrling Augusi 30' all5jpilx"ncdfr'l'e..tgutt 
26' at l1 :25 a' m''

lrid:"th? it-t putt" of ihe recent rise i1ilu11""'frit ni'r slumped somewhat'

.i'tfr"'ffrf.^a'u-au laua column hi,l fh. 
'pit-kt. 

quiet witb srrbsiding ten'

come to an entl ancl the laia tiighily *!' genci,.rtre tates stootl 8 to 10 feet

sicled to a stationary ;;iti;"' '*rtitrt ttr"# the inner benches; their surfaces

continues at the present time' The lakes rere "';;ttf' 
but moclerate bortler foun'

Iie 30 to 40 feet U"fo* in"'l#"i-lfr. taios t"one''through tbe crusb now and

pit. ancr tbe centrar .Tg J,::"li-*:lr.{l ilf*,$,}'il'"rfl"X:"'lr-",".tr'::l.tlfii
iieet above the rim' The activity -ot lo" ;';; trit.fr- Uj"" fume from live lava in
;;"i h"* been clull, blowing anil flowing i,;;";;il.t-;;uth of it' On crossing the
t*"" *"fl- valley cones has ceesetl, 

^ 
and '""iil'*"il vatley to ihe edge of the

irril"-ii,.* ""t 
bright displays. of foun- 

""rir,*".i 
p""cl tLe writer found ihe lat'

il'ii-""i""t;;-*uii rtr." at 
-night..f'!h 

il;;;;;;.yi.e ; pit bordereil on,its north
:iii"iri "*""t" watehecl only bv climb- i:io"f,*"J"-i?o"i bench 8 feet higb, ancl

i""" aj*"-r"a crossing the wall valley- "f.-'tr'southwest sicle by a lifted scarp
'thi. -i;;;;*.p.ll ,pp".urt to correspontl i; f;;;hfih. The ehannel .extending
* 'in"-'t?lnoo.aiv 

clepression which took 
"r.t*u.a fiom it was floorecl with a tum-

Li,.""r""if" n'it *u"t of March last. ;i;";i';c[s, lad a width of 6 to 8 feet'

5;i;; i; irr" J-"e rising of the equi- ,"i "*r."-""i"r'"ng on its south si,lc all

I".ii"ii""l"a' " the wav to the 
"southeast 

.pond by an" 
o" e'gutt 23 a fresh glowing nq* t"it*"'o ext"nsior of thi' sottl"hwest

q-as observed in tuc cr"uisse".""if,ie tl" iiral**"-p--"ot. The southwest poncl

southeast cone. o" s;;'"ti;J;- Aug.st {;;t;;i;d over' but a founlain broke

iil',ii'".it;i;' -'; there was an active uto uJio" in the ehannel leading into

o""a 
-f" "tfr" -extension of tbis crevasse the west arm pond'

near the seulheast.on.. 
"ih* 

lakes show- ' tfrr rootft*e'st border he,ap sbowecl no

:;"t*;;"d" io"untaining nta n-"tt' rela- 
"tiulln 

and was now about 4-feet above

tivelyhisher,whilethe?"ug,*.".lowcr. liftltdotttepjtandfrom15to20feet
+;"''";;i;';all vallev";;"";"J u t"-"g1 ;'i;il;;ttu" tri" west anr'l south vallev

trrrlle-back flow of tr".u"iu"u"".ti.rt ni,1 "aii.." f"'.i,oirut fashion lhe r-orth (rtur-

sn.olen up on rhe fl";;;1"; the _old li;:;r;;';heapstoo,18-tol0.feethisher
norrh stalion anr,l stoocl ootv- O teet tef ow i1,uil1u ootiik".t ancl northeast vallev

the rim of the pit ut tn'Jdri"o"irt'tua- iir-] ri" 
"t;thwest 

cone eoulil be hearcl

ter. The northern poo--i*"-*** active, t"[frfi"e"i"tide as thougb its interior

;;i," i& ;;;;' "p";ttrg 
fountains io *"'." 2 h"ollow chamber' There were occa-

three clistinct d*p"ttt'o'Joutong tbe iooo" "ioouf n"t"" o"g" from it' but the ori-

erags there. 'fter" to"a't'cr"g3 ,pp""*a ;'c"es]';;;; beeomi,rg sulphur slaineil;

1.o 
-have yisen. rrr" *Jiii?'*lir,*"rt *i"*i", c.acks were numerous. oceasion-

-nnrts were atso active] ,i;; ;;;ih*".1 Ei"ilrir"t"tog ooise was heard from tbo

5;;;".";;i;"J'io show shrieking jets- o{ north lake'
burning gas, b.t tb" ";;;;-fl;tes 

rratr 
.'"f1u'*tittt 

elambrrcd fronr tbe east

cncasecl themselves '^ 
""gT;;ty *tp;aci"s 

t1'tlit"" irt""wu the 
'tumbled--eastern 

wall

;lli;i;"i";;;"'u* ntoitt'opetais arortu'l a vallev- guict''-a"a 
^1he'n 

crossetl the east

roselte of minute otint5J'"-'w]* tbe ;il'-;'o in"-tag" of tbe main lake' The

sniracles were btoken lfl'with-a stick i-it* -"- ctitted over but periodicallv

iii;'i;;;t;';;-lt *"'""''"ttot"d atong 1t'"t bursts of gas broke-the erust on

with tbe harsh bissing ""ttto""' q; i;;;"";h ti'te oriu" central channel ancl

ibis night the spectrolcofie erperiments nql,f"..l a-'rhyt'r-ic botdet fountain'

were continued' 
^ Trt""u'Jtt" otfier such fountains north-

onAugust2Sat4p.m.theinlereastaocl-souttwibhstreamingtot.lre
beneh at the soul,heaJt 

tp";'d' 
t'."o"od;t" g"ottott' A raised spatter clome at thc

feet above ti," "".ttt"i"tJ#*t";"f;;; "ti 
8"1 ""d rot'" feet above tLe lake levcl'

the east arm of ih" ;#";ku-;;;-*i-i- arcl senarateil from the lake bv a lower

tarlv inactive ,na fo*i'"etli,t"6_; ; be',et.'eontaineil an open flaming oven

theie was breaking "o "ra"."".id6rablc 
on tu. tat e side fillecl witb glowing stal-

aerivity, especia'y lt""ir,J" ""tiliu.[ ".tit"r.'-i],e 
late was heavily sluggishly
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trvo feet belo1v the inncrmost bench, but parts, but there 'was bombarclnrent at the
arouncl rnost of its margins thele were northeast cove ancl occasional bright ccl-
vertical cliffs lvith spatter Iines 8 to 10 tral fountains broke into action. The
feet high. The southcast pond was also northwest cone.rvas brokcn, _showed little
visitecl -ancl founcl streaming southwarcl glow, and the interior stalactites wele
to grottoes which splashed on iis south- reveaied. Thick fume rose from the
casi side; the crusts were cracking antl southeast well erackr the -east siile of
founrleririg. The shelf east of it stootl the central crag mass, ancl many other
6 feet above the liquid. A visit to the places.
southeast co1,e clepr;ssion revealeal only Development of the photographic plates
a maze of tumblecl cracks, with live lava macle August 23 ancl 24, 'with and with-
lumbling ancl blue fume rising only in out spectroscope, at the flaming_orifices
the south crevasse. The southeast clriblet of the northwest cone, ploducecl some
cone still stoocl in place unaltered. by its highly interesting pictures. The flames
ilepression ancl the-chaotic chasms about were positvely photographecl with clear
it. images for the first time. Furthermore,

On August 27 aL 9 a. m. the pond mar- e photograph of the bright soclirrm line
gins appearecl 10 feet above the pools was obtained. Lastly, a photograph of
and these l\,erc very quiet except for the the flaming and glorving orifices through
outbursts on the nbrth sitle of the main the prisms alone showecl not only the
1ake. The crags were subsicling slightly markecl distinetion between image of
anil the srnoke growing thickcr. flame ancl spectrum. bancl of melt, but

On Weclnesday, Augirst 28, at 6:30 p. a)so revealed. flame images in 
-the 

region
m., thcre was littlc -change. A large of the green ancl blue of the flame spec-
fountain l{as playing neaf the east encl trum proper, not detected by eye. This
of the main lake, anil all the pools 'were implied the presence of fain5 bright lines
moderately active, inclucling the west pord from the burning gases in parts of the
chasm ancl the south crevasse. The spectrum other than the yellow. Such a

cracks of the valley fills still glorvecl, result promises possibilities of spectrum
ancl thc northrvest cone now had open analysis in determining change of gas
winclow orifices, through which flames composition at clifferent or consccutive
flarecl up ancl rumbling, gurgling lava times at volcanic vents.
coulcl be hearcl within. The southlvest In the Whitney Laboratory of Seismol-
heap lvas glorving ancl one orifice was flar- ogy the instruments have been settling
ing there. 'Ihe fumes rvere rather clense. clorvn to renervecl continuous recortling,
A slab was hearrl to fall near the south- and the optical apparatus promises to do
west poncl. gooal rvork. Dr. Romberg has macle some

On Friclay, August 30, at 11 a. m., important improvements during the week.
everything appearecl lorv ancl stagnant.
There 'w.as bright flaring at night. The
crags were somervhat lor'-erccl. The lakes
rr-ere nearly concealecl rvithin their ram-

Very respectfully,
T. A. JAGGAR, JR.,

Director.

t,
I

i
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IIAWAIIAN VOLCANO OBSEIi\:A-
ll'ORY, Sept. 7, 1913. During the rvcek
errtling ]'r'itlay, Scptctnbel (i, 19.1E, the
[{a]enr:mrrrau Iar.:l colurnl has bc}ialetl
just as tluring the preeetling lt'cck, l,itlt
slight settlinq of the crags antl notler-
ately active lakes, thc latter shorving
somo tenclelcy to itrcreasild gas pressure
ancl constluction of spatter margils. 'Ihe
crags rernain in full vierv fron Volcano
llousc, anil the srnokc frorn tlteir rnitlst
is ltr,ther rlclsc. No i:Lotcrvorth;- chatrgc
of levcl has bcen leccirtletl. lllhis kird of
activity checks rrith lvhat liappenccl last
Ilarch before the equinox, rvlrcn the ris-
ing of the lake froni l{arch 5 to }Iarch
t rvas accornpar,icd by stationar.y crags
antl tliereaftcr thc crags rosc rapidly
anil continuei-l to risc until the 2dth,
l'hcn strong sinking set in. 'Jlhc past
rucek has been seismica,lly quiet.

On Satultlay, August 31, 1.918, at 10
a. m., both lahes ard crags appearci.l re1-
a,tivelJ. lorr', general conditions rrere url-
changetl, ancl thcrc rvas nolLing ilerv olr
the rvest ancl southl-est. The main anrl
southeast lakes lcrc barely visible 40
feet bclos- thc rim of the pit, ant.l the
centlal cnrg tolrelerl 100 feet above
thenr. hspection of the nolth lake hol-
lcrv shorvctl that the liond therc rras lol'
ami,l tun;blerl boultlcls antl srnallel irner
cr':lgs. There rvas slight runrbling urr,Ict:
the rrorthlcst cone.

Ol September 2 froni 5 to 6 p. m.
thc stagnant conclition continuccl, the
crags \vere stationary, souc glol. couicl
still be seen in thc cracks of the va11cy
fills, rnuch smohe inrlicated tire preserr:e
of open cavitics 5pls11r, and a1l the poncls
occasionally showetl snfliciclt glorv to
inclicate gcnclal activity in the lake
magnra. At the northeast cor-e sonre
bombarclmcrt l'ith spraying sugge stecl re-
ntwed gas pressure in the liqnid. llhere
\fls llo prcsslrl'e, horrevet, at the north-

l'est conc. lllhe main lake was stream-
irg f rom its rl estern encl towarcl tl.rc
south antl irortheast grottoes, antl cul-
tainetl g,rottoes hcar-y rvith st:llactites oc-
cupierl tltr: loltlirrest sitle of the sonth-
east pord, ancl occasionally high foun-
tain flings u,ere thlol-n np florn the
nc,rth l:lke. Sinking spells occurrecl as
usua.l, rvitlr clackiug anrl fountlering of
cmst, followecl by hubble fourrtaining.

On Wetlucsday, Scpternber 4, atr 7 p.
rn., thcre was clistinct inclease of activ-
ity in the lakers, r,itli pullirg ancl spray-
ing fronr borcler fountains. The strcam-
ing in the rnain lakc rv:,rs in a broacl
cnrvecl river-like zole rvhich emcrgcd
frorn the tunnel on thc north side of the
ccrturl pool ancl proceecled thc lcngth of
the lahe in an "Stt shape to the cast
altl south. Stalactite grottoes \{crc coln-
nrcil to both the southeast poncl ancl the
nrain lakc, artl there l:rs bright flaring
frorn thc sonthrvest ponrl. The bright
zigzag lines betwccn skin areas over the
milin lakc hacl reappearetl irstcarl of the
clark crnsts nith angular cracks I'hich
have beerr nruch rnore conlutoil of late.
One rock sliclc rvas seon falling fronr
thc east cless led.ge, inilicating motion in
the crags. A gaping crevassc iu the rTcw
lortheast fill parallel to the r.all rur'lei'
the east shcltel shol'ecl glol- I 5 fcet
tlorvn. 'I'his ancl mcasured slight rlepres-
sion of the crags irdicatecl that thc rc-
len'al of gas prcssure, heating ancl melt-
ing processes in thc lake nagnra was
being componsaterl by settlerncnt of the
bench magma blocks.

On Scpternber 5 flom 6 to 9 p. n.
there rvas the sarnc sort of activitv a,nd
rn incrcaseil urmber of border fouritains,
rvith spraying anil buililing of spatter
ramparts. A large active ilome grotto
lith immense stalactites hacl been built
abor-e the northcrst cove, ald about 7
p. rn. e long block of the sp..rtter bcnch
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n'cst cornponent of tilt rvill be recortled
strongly imcl rneasuretl l'ith ease. The
r,cn,lu-lirnr is httrrg l ltoll; flom Iingcs oI
hrc tauL stcel rvilc an,l titre,l tvith I trri-
crorneter acljustment for ctirect test of
rragnification uncler tilt. An instrument
for- clctei'rninilg the vertical coinponent
ol the r:notion of local earthquakes is
being constructetl, ancl experiments in
special sturly of voleanic miclo tremors
l ill be continued.

ll,!\\'AIIAN VOI,CANO OBSEti'\r;!-
l'()RY, 5pl,l. ll, l9lt. -Dtrlirrg tlt" tteok
, rr,ling Fli,[ay, SPPtonrl,er 13. l9lS, -the
lava Column has slorvly subsitlecl ole foot
lror' ,lav anrl the ccr ivity of 1 lre liqni'I
ir,a l,a* oxlribitorL lillle change flom
uhat rver.rt before. The Iakes have risen
ar.rrI fallen through a short rargc, rvitir
some builtling of-opertrvork grotto roofs,
btit the genei'al situation ]ras been con-
tirua.tion-of stagnant conclitions lvithout
prorounccd movernents of any sort.-

Tlre measntcments of olevation of the
clrntral crag above thc rim of the pit
lor the past rnonth $'ere as follon's:

Arrgrrsr lu, l9l3 - 
Lll, r'alion ceuirrl

clag above rim, 58 fcet.
Arrgrrsl 30, lll q-Ulpraliorl eentlal

clag above rirn, 61 fcet.
S"epteml'ier 10, 1918-Elelation central

clap abore rini, 51 fcet.
$"piemLe r' I3, I9.l 8- Ulet aijorr ccrrlt r I

crng aLore rim, 47 fect.
'ltlr.r'e nas tlrtrs.in thc beuch mrgma c.

lising Algust 21.-30, for ten c1ays, a-ver-

rsin[ .3 loot p"r' .lry : A rrgrrst 3 l-ScJ,-
rinrl,nl 10, cle\cn,la)s.,leptessiort arer-
aging .9 foot per rlay; Septernber 11-13'
tirec clays, clcpression averaging 1'3 feet
pcr t1ay. The main lake h:s stooil about
bs feei belorv the crag summit, ancl at
I'resert is lLetefot'e a1,1'ruxirnately iU
ioet b'.lort tlrc titn ol the I'it.

On Satnrrltrl', Scptember' 7, 7918, at 7

p. m., therc was ljttle change antl the
i:rags *erc stationary or slightly scttling
rlorvn. Strcaming itt the lnain lake rvas
towarcls t}e northcast grotto ancl in the
southeast pond ton'arc1s iis northrvest
side. Largc cmst areas coverecl the laket
thc blocks sliding over each othcr as

tLey rnovecl eastlartl r'vith the current.
There was violent continuous blon'ing
rlith flamc anc.l spatter at an orifice
above the east erttl of the lakc. No slitl-
ing l.as noticecl at the cast letlge, smokc

L. W. de Vis-Norton. . .. ' . ..Secretary

llntered as second-class matter Janu'
ary 20, 1914, at the Post-olfice at Ho-
noiulu,' Halvaii. unclcr 'tho Act of
.A.trgust 24,7912.

ol the north sidc of the main lake co]-
.lalrsctl autl protlucctl much cornrnotion in
tliic lalre clirring a sinhilg spell. The
skir rrss ba,lloorretl antL blistcrecl by gas
nezrr thc cntrrltrce to thc rlortlicast grotttt,
but clservhere lalgc crust ai'eas were sljtl-
iug or,er each other cnstrr:lrtl- Stlealn-
ilg l.as fronr thc central region to thc
no]'thcust gI'otto, btlt l'her thr: soutlt
grolto surlilenly brokc ilto lcticin l'ith
nruch blol'irrg altL sprayilg thcrc rt'as
ilsrick to the l'iank in that tlircction.
Strc:rntirg, in the southeast poncl u'as
sonthl:rril. llltclc l'as grcat incl'case in
slilipilg o1l locLrs from tllc southei'n slope
of-tlLe"cast cross-lcc1gc. n{any smoking
aleas had clc'r'clopetl a,rtrong thc cracks in
ihe crags. Ol the ltt-:xt t1ay, Ifrida)'r
Sclitenrbcr 6, colt'litiols rr'ere unchanget'I.

in tlie \Vhitncy J,aboizrtory of Seis-
nrology, T)r'. Arnoltl 1Lolnbclg this r'veek

",lrci.*ie 
s his sutnmcr slason of experi-

rlent altI lecotrstlttctiol of instmmelrts,
arr[ thc riircctor of tite Obscrvatory ttrkes
this oppoltruit.l' to cxprcss his ligh ap-
prcciniion autl th:tt of the Rcsearch As-
-soc i:,Ltion f or tho excelletlt work rvhiclt
Dr'. Rornltelg lras done. Wc ar e norv
i:quipped witlr foru instrurrlents cspecially
s,iiteil tc, tlie contlit!ons ltcle, antl c1e-

:i1rro,l ,lislirr,'tit, lv f61' lor"rl crtiLqttake<
lrr,l rrrlclo-lr', nrul{, lol' tillilrg ot' llr,'
glorutl altl for telcsi:isrts. T)uling ttc
ivccl< thc clinoglaph or tilt-recorcling irr-
stlurlcnt has ltecn sLrt rlp,:l horizontal
lcrrlulun] l'ith liootn 10 fect long ancl :r,

natural periotl of 72 seconrls rvhcn un-
tlamped, ancl u-ithout .lever cornplica-
tions. Tltjs instlunclt is llriting on
srnoketl papcr l'ith clock-rvork rvhich
morcs the paper only about trvo jirches

in tl.eirtl'-fouL houLs, so tllat tho east-
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holes vere manv, alcl tlterc l.as glow in
all the ponds.

On Septernber ,10 at rtoon the lakes ap-
pearccl somervhat higher l'ith built-up
nrargins anil great qriantities of Pelets
hair on the east letlge attcsted constmc-
tional spraying actir.ity. The spatter
nargin erouncl the southeast pontl rvas
high, n-ith a glotto tlonre formecl on the
l.est sicle. The large clorne of the rrorth-
east cor-c hatl bloken tlorvn, but there
rvas a snallcl one l'est of it. Ncar the
southeast etlge of the ntain lake a cen-
tral fountain tltrctv up high viscous
flings of melt.

The lortheast fi11 shol'erl a sagging
snlfacc, but its bortler against the n'all
of the pit \r-as a p1'essure riilge sur-
rnonnted by cleep cre\rasses. These rv:rll
cracks extentletl througlr the northwest
conc l'hich rvas thus btoken in tl-cl; tltc
interior cupola l-::ts lined rritli heary stal-
actites anrl appc:lrerl to hale a flat floor
rrithout any rlocp rrcll bencatir. Thc
feerling conduit rnal'hare hccn a. rcla-
tivcly small gas crack. A pi'trssurc rirlgc
al,parently srllmornting a ttrntlel extcnil-
ed alorg the mall erack castl'arcl from
'the cone. Anothcr crevasscd pressttrc
ridgc had formcil across the r,all I'alley
opposite thc gatervay betn'een the out-
facing slopes of the noltht'esteln crags.
ll'hc north lake depression seen thlongir
this gaterray shorvecl crusterl lakes u,itll-
out eviclent actilit5'.

On the southwest sitle of tlLe pit the
filling of the gatc tlepression l-est of tire
rvest arm ponrl hatl sultsiclerl gi'catlv, but
the concs neer the rvall of the pit :urd
the soutlrl'est tieap still stood at a high
leve) though thcy showc'r1 sltulrilg. lihore
hail been sltmping also alorrg the litrtl
of the chasm betrvecn tlte southl'est potrtl
ancl the southcast conc rlepression. Thc
bright ycllow' snlphur stain hatl tlevel-
opecl at n vely hot friming crack on top
oi the cliff bouncling the south side of
the southeast poncl; there was similar
stain also on the east sicle of the lorth'
rvest cone. Smohe holes hatl clevelopcil
in the southeast cone crevasse ancl at the
southeast rvall crack, ailc-ling to the gen-
eral fume, l.hich l'as clcnse. TLe gas
prcssure on this clay was moc.lerate.

A. cilcrrit of the pit by the easL and
nortL -qicles at 5 p. m, Thursday, Septcrn'
bei'12, shorrecl the eastern lakes to ile
lclatir,el)' high rith active borcler grtt-

toes alr.l rt'itliout ovcrhanging trargills.
Strcarning was eestn':rrt'l anr[ fnttc ltacl
somcu'hat declclsed. Tlic l,inlaclc hr:-
trveen thc sotitheast potrtl:nttl the rttitirt
lake had collapsctl. Thcre las a lalge
gaping crevassc parallcl to the l'all of
the pit iu thc bottolrr of tlte east {ill;
the l.all cr'('yasse utrtler the east slielter
harl rvirlenetl antl hot air was rising front
it, brLt ro glol' l'as r,isiblc. Ilutres rose
flom the sitc of tLe fornrt:r trorth cottc
ar:Lcl flonr the rvall crack east of ihc lortir-
west cone. l'he lattlr harl lu'oken open
still farther' Lr,v thc gairing of thc r:rll
crach so as to shorv a crnlplcte cross-
section of the irtelior of tlre cupola.
Thc north lakc l-as nol, a glorr'ing noltcrt
porid. The lorthei'l escarptttclt bourltl-
ing the tleprcssior l-hiclt contains thc
nolthern lakcs rvas lon-cr so trs to cr-
hibit rnorc of thc jnterior clags anil 1tits.
'Ihe north lalloy fill. ltorr-t't'etr l-as stili
sl'o]Ieu u1l ckrsc to thc lcrcl ol' the linr
of the pit. Thc rrcst crug cscarpttrcLtt
\ras now a long lall stanrling lrigh ahor.e
thc maiir laho as secn ftom the easi:,
l'ith the oll lcst crtrg lrnob sttrnount'
ing it. A smokirg p:rtch h:rtl rlcveioptri
in thc mit]dle of thc l'est fil]. Tltc sortlr-
l'est cleprcssion rr-a.s no\v ahorrt 25 fe',ri
belol' the rirn of the pit. 'l'he west altn
poltl lras fountaining coltjnnously anil
rroisily, rvith nruch sprtrying. Froiu thc
tube cxtcncling flom t}e sotth colc orl
the rim of tbe pit, n'here many of the
orerflou's of X,[:rrch,1918, harl t]reir ori-
gir, rvhite t,atcl llpol cloutls rose in
abundancc throngh tlrc brolicn colc oli-
{ice.

Ol 1t'riday, Scl,tcrttl.ret' I3, 1918, tt 5

1r. rn., tlcrc rvrs lo rnatei'i;r1 chartple irt
:rl)Jrearrlnces, Lrrt tbe funrcs rvclc notiLblv
tLinrer and the lakcs contiurecl liigh anil
actir.c. llhore x.ere seven fonntains in
the rnain lake, trvo or threc :ir the south'
east pon11, and spatter ramparts l'ere
builcling in places. Glowing filagrees of
flame holes surmonltecl the south grotto
of the main lakc arr1 the n'est grotto of
the soutlcast ponil. IIot solfatai'as rvith
sulphll stain antl puffing ftmes harl
formecl or tlrc sotth sitlc of the east
cross ietlqe, at the sout}east rvall craclr,
ancl at tlie southeast conc clevasse. The
southcast conc \{as still il pla.ec. While
tlere hacl been recently pronorurcecl snb-
siclence of the snall southeast crags, the
east fill, tlc rridtllc part of thc trorth-
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cast fill, ancl of the south\\:cst depression,
1:et t}e broatl fiells of irurnpy ]ava oc-
cupying the south yalley appcarecl srvol-
len antl the crags appearetl as -though
the central units hacl subsicletl more than
the outer ring. Strcarning in the main
lakc r.as irrcgul:rr but gcnerally east-
r.'artl, antl occasional central fountains
shol-etl nmch spulting autl sprayiug, n'hile
l ho lralgiual ones rnailc rumblirg anr'l
prrfling noises. ll'lre mtin lake hatl con-
tracted through the clusting of the l'est-
elir lralt of the ccltrtrl pool, s'here a
tunnel arch lcatling northrvartl h:r11 llortu-
etl, autI orrt of this poured thc surface
stre:rrn of the main lake in a broad zone
eastwarrl.

In the Whitrey Lnbol'atory of Scis-
rnolog"r tbc r:cck has becn a notablc one
in tlat; thlee plonouttcecl scistnic novc-
llrcnts hare tcstctl the ncl. instrurtclts
satisfactorily. '\t about 7 a. rn. Satur-
{11', $spfernbcr 7, the tlcmors of a pol'
erful ' 'r'orld sha,king t t carthquakc agi-
tatctl the scisrnograplts anc'l tlie optical
instrrirncnt l'roto a r,ery eoruflctc antl
clcar recorcl of thc phases. 'lhc er.iclence
pointcd to an irigin to thc southeast at
a r'list:ncc of about 6000 kilometcls.
About eight honrs Iater a prononriced
earthquahc-nare raisecl thc t'aters of
I{i1o bay some four feet anrl rvas ob-
serlerl in thc \\rtr,iloa river as a hcaping
of the rvatcrs lhich tolc sampans frorn
thcir moorings. This woulcl checl< con-
sistentlv il tirnc of tra.nsmission of thc
rrltcr war:c with thc rlistance and time
of the recorcletl teleseisrn originating
somcl.hcrc uncler the Pacific to tlte south-
east.

'lhe rrext rnorning, Septernbcr' .9, about
7:..10 o'c1ock, a local carthqnake felt
gelerally in thc sonthern part of thc
isl.Lnil ri'as adnrirab]y rcgistererl ou thc
quick-nrovilg ilrums of the lebuilt Bosch-
Omori instruments, showing for the first
time in rorrtine registration at this station
ever'y cletajl of the timing alcl amplitucle
of the first preliminary tremor of a felt
local earthquakc.

The clinogr:rph was acljustcil or Sep-
tember I1 so that thc srnokecl ptrper
unclcr the rrriting point movcr:'l at the slow
rate of orily 3.5 centimeters in tu'cnty-
four hours. On Scptcmber 12 a pro-
nouncecl tiit to thc east was beautifnl)y
registerecl by this instrutnent ancl checl<-
ecl by the Bosch instruments, rvhich indi-
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catecl that the movement rvas to the
south also. Thereaftcr tlre clinograph
shorrerl for tr,o ilays tenrlency to accu-
rnul:r,terl rr.estl'alcl tilt, rvith the cliurnal
erurve clcarly cxpressetl as a pronotncecl
sjnnsoitla[ ]ine l'itti a railgc or clouble
:rnrpliturle of frorn 5 to 7 millimetcrs,
the' rnaxina of the eastrvarcl movctncnt
being reacherl about S a. ra., and of thc
l-estrv:irtl movetnelt abont 6 p. m., with
consitler:rble fluctuation. The l'estlvaril
movemelt \ras for this short peliocl mlLch
nore rapiil than the eastivard.

]IA\\TAIIAN \TOLCANO OBSDITYA.
ilORY, Sept. 21, 191S.-During the r.eek
encling Fliclay, September 20, 1918, snLr-
sidence coutinuctl as rneasuretl by the
sunrmit of the bench rragrila at thc ccrr-
tlirl crag, but from about Septcmbcr 13
ol there \ras prorlourrccd rer,ir-al of g:rs
fressure in the lake magma. some com-
pcnsation of subsidcncc of thc benches
by constmctiorr upl-artl of rarnparts anc'l
:l rcbnililirg of thc northrr'est eone o\.er
the n-all crack, along n'ith lencrvecl hiss-
irg aurl flanring in other cones.

The :ncasurcments rr'elc:
Scpternber' 13-Elcva,tion centr:r1 crag

abovc southcast rim, 47 fcet.
Septcntrer 19-T!levation central erag

aholc southcast rirn, 38 fcet.
The crag hacl thus subsirletl 9 fect in

six rlays, n.ra,king an :rlelagc of clon'n-
l'a,rrl movement of 1.5 feet per day. The
lakes maintainecl tlcpression of about 50
fr..ct helol' the rim, and so approximately
l'osc about 10 fect tit} r'efercnce to their
shores.

On Saturclay, Septt'rnber 14, it was
eviclent that thc crags rvcre sinking
sorncrrh:r.t faster, the l:,Ll<es r.ele lorver
thal on the plececling tlay, anrl tlre pit
rv:rs srnoky. Tle nrain lal<e l,as rnoclcr-
ately active, ler.el with its spatter nrar-
gin, and appcared rising. Strearning u'as
eastrrard ancl tiren the currents forkeil
torvarcl the rolth ancl south grottoes, the
stream takilg jts rjsc at the arch in crust
which coveretl the central pool. Thcle
n'cre occasiolal central fonntains in the
east arm. Tl.re crevasse in the bottom
of the cast fiI1 appeai'e11 somer'vhat less
open. 'lhere n'ere slight fa1ls of rock
from the eastern outer u,all of the pit
near the east shelter and from the north
c1'ag.

On Septcm).rcr 16 the crags tencled to
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Pirotographs Illustrating Central Llplift auc
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-{.ngust li, 191S. Soutlrn-est (,one ovrl u.:rll r:trl.l< (olrl
sonthl-est hcap overu.hehrriug erlge of pit iu



become more statjonary ancl the glorv at
night l'as slight. From 5 to 6 p. m'
the lakes shorvecl occasional breakilg up
spells n'ith founclering of crusts, th?
s-outheast poncl rr-as cmstetl ovet, :trii
the main lake rvas bourbai't1ing the banl<
rrrdcr thc northcast grotto, shorvecl boi'-
tier activity at one ol tvo othcr grottoest
antl streametl eastl'altl slol'ly. Thc cast
u'all crack arrc'l the crc\rllssc in the bot-
tom of tlte cast fill appcaretl rvitlcr. The
chasm extenclittg from the southrvest
pontl to the soirtheast cone clepre-ssion
j-rar[ norv r,itlenecl iuto zr tlistinct inner
va11e.1' l'hich rvas part of the annular de-
pression surrouncling the cerltral group of
crags antl bounc-lecl on the outsirle by the
elongate escarpments rvhjch formecl the
inlei revetments of the three great rvall-
rallcy fil1s, respectivclv northcast, rvest
antl 

-south. This southcrr inner vallcy
harl been formccl by itorvn'tilting of the
b:rck slope of the ccntral crag nlass.

I)uring the ncxt trvo t1ays, Septcmber
17 ancl 18, thc cr:rgs shon'ecl little mole-
rrrcnt, tlte furle l'as urocleratc rvith tcn-
rlenoy to grow thinner', antl thc nights
-qhorved glon'ing activjtv in the certcr
anrl tol.artl tire cast ancl but slight glorv
from thc nolthern lal{es. Thr-re rt'ere
rery slight changes il lcrel, but thc -east
fill- rose, sorneruhat anrl thc smoke from
the southeast coue erelassc rras greatly
diminishetl. A striking fcature of tlis
time is that it is scisurically lery cpiet.

On Thursday, Septcmber 19, hol-ever',
inspection at 2 p. m. revealccl a ver)r
maikcd increase of gas prcssttlc, a rvitl-
ening overflolv rim all arouncl the south-
east-ponc1, with a spatter grotto builcling
on iti rvest side, ancl large tlome grottoes
in process of builcling south, northeast
artl north of the rnain lalte. Strearning
lras eastrvarcl, tbcre rverc contimtous
noises from the foLrnt:Lins, anil the south-
east polil expericncetl sudclen sinking
spells with rapid recovery l'hich lvele
in,lepen,ler,t rn,l lnt irr s;'m1,allr; rrilh
fhose of the main lake.

among the tumblecl rocl<s lorth of the
pond,-.whiclt werc ovelhung by stalactites
a,i:Lrl builrlirg s;iiracles. 'I'he north ]ake
l'as a srnall ovai active pontl l'ith n

lalge fresir spatter tlornc at its nort]r
entl-anrI tl'o g]orving flaming lents north-
u't,st of it u'lticir n'ere liissing noisily' On
the east balk of the lake tltere u'as a
vcnt six inches in diamctcr l'hich n'as
continuousiy hissing ancl spurting liquitl
lala, fot'ming papory sheets of the melt
bv 

.a 
glass-lrlorl-iitg process arotnil its

oiificc ririrl noisily prothrcing rnuch Pelets
hair.

The northllcst cone ltatl revir-ccl rvith
nruth loricl 1m-ffirtg ant'i c!)tiilhil]g. TIlel'e
rrere glol'ing spiraclc orifices and an en-
tilely-nel. spatter colc sone seven feet
hisli }atl btilt on tlre l'est sicle of the
l,rr'cken cont I the rel' lrcap h:rtt an elon-
grtc or;fice in its suntrtrit artl its outer
surfacc l'as rtovcrrld tvith sotidificd tricirle
{lol's aut[ splashcs.

The u,est alrr poritl colttairreti ir l'ctrt
lhich r'rs blowilg lely noisily jn
slr sms bnt coulrl not be seclt. I'lvel',Y-

iiing intlicated strongly renewccl gas

l,res,sttl'C, :ltrrl 1 lrI ft: trns lo l''c\rrl 'l fl'r'lll
i1,, ,',,,,,n,u,,, I. tiro,l rctrts tvnt'n shlrl'll
irrcspirablc rrith sullihrrous acid vapor.

Oti Scl,terrrher' lU, 191F. ;1{ 6 1r. m '
r lr,. rcuetrctl cotlsl I llcl ion otl t ho llkr'
shoros hacl built four high half-domc
!r'oljocs orr Iho trorl lr si,l,'ol ilrt nrlilt
lrko lu\\at,l rll'iclr lll ('rllr'olrls sl t":rnre I'
il'here r':r,s I ittie sign of lcirgthrlise
streaning. Six fotntains lveLc colllmon-
lv in action a.t ole tiurc, sonLetimcs foun-
taining coulil be seen at a grotto-uncler
the central crag lnass,:tlt1 occasionally
certral fountain,s l,oul1 form torvarc]s tle
east, flinqing strirlgv melt to great
lr*iglrt*. Iloirrv,'rlll:titrt,'{ cl:rlrcii{Ps
lr:',i l'rt'tle,l itt l'totrl ol lh" {r','i luos. lllo
southeast poncl shol'er.l glorving overhang
on all sicles. At night tlrere -was hright
nctivitv in tirc ccnter ancl torvards the
east, tire fume dinrinisheil somervhat, but
the clags rverc lower.

Thc gatcrr,ay r-est of the norths,cst In the \Yhi.tre"v Laboratory_ of Seis-

."og f.i.ilrrg irto the north lake enclo- rnol,g)' p-rogress.ha,s been made irr pi'c-

*.."8 pr"rnn?arl an eyen floor of flo*s paring thc r'crtical corn'onc't scismo'

,Ji.rr'r.uir po.i,er1 inr.artl fronr the u,all graphr. ancl the optical telcseisn inst.r-
crack fill of thc north',est colLe. the ineiit has be.rt completely hotrscd in
il.riter elteretl tho north lakc encl0snre can\ras scleens to eliminato thc effccts

tlli'uri!,hthisgateal]dfoundt]rcnort]t.ofaircrurents.Theinstr.rrmentsarere-
,r.a, j..,i io-tr" u herrily c'rrs1e,l eir'. e'r',lirrg pq111i61lottsly atr,I tltc..nerr iotrline
cr,iar'area rrith a group of"hissing reDts, is hning impror-ecl ancl consoiic'latei'I.
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HAWATIAN ITOI,CANO OBSERYA.
TOR"Y, Scpt. 28, 191 S.-During the l'eeh
entling Friclay, Scptetrber 27, 1918, the
lar.a crags in llalemaumat have coll-
tinuetl to subsitle slorr-lv, tiut no sudtlen
ot prorouncetl ntot'ctnerit of an1- kinil h:'Ls

as yct taken place. Etcept for incrcascil
smoke thele is no ch:uge in tlre gencral
alrpearancc of tlie 1iit. On otre clay there
r,as a tevival of gas pressure in the
rrolthl.est cone.

On Septenber 22, 1918, at 11 a. nr.,
the general ftnre from the pit r-:ts thin-
nel, thc crags r-cre a little loler, an<1

thc lakes rr*cre sliglttly tlorrn. 'Ihe solth'
east pond stoocl five feet Lielorr'its re-
cent ler.el of inner bcnch antl thc mai.n
lake lcss. Ifere tliere n-erc five puffing
antl p)ashing bortler grottoes rvith the
high half-domes 'of rccent f ormation
sonrctrhat hroken tlorvn. Thele' iras lrtch
Pelets bair cln the bcrches antl crags, an,1
1hc centlaI pool of t]tc nrai:r lakc l'irs
all coverecl ove;: rvith hea\-t'cnrst oil its
north and rrcst sides, only a. strtall cove
remaining open on its east sirte. llhc
lakes appearccl atrout 50 feet down :rs of
1ate, and mostl"y crr:stetl olel l.ithorrt
eviclence of eurrent, except that aetive
pools in thc clust opposite the spatter
grottoes shorvecl the usrral stleanring into
the gi'ottoes. Snroke rvas tlrick at the
e:rst err,l, ohscllf ing I lte r ietv.

The north .lake 
stootl trro to three feet

bclorv its borrler rampart, the liquiiL ac-
tively fountaining, rvlile a r.e:nt tvest of
the pool puffcil. 'Ihere rl'ere conspic-
uous grottoes ort its eest anr.l sonth
shores, but the north dome had nTostly
disappeareil. Tlte rorthrl'est pon'1 r't'-
maitetl merclv a rlrrpression ilocrerl
rvith heavy donn-slumlted cmst. 'l'hc
northlrest cone $ras hot trnil fumitlg,
anil the lava inside could be henld
bubbiing and making a hollon' sotrnrl.
A c'ach in the fresh tlriblet lava rvhich
hail poured from the cone extendecl
lr,-cst*arcl from it. T'he surfaces all
about n'ere covered n.ith fresh lava,
splashes. [here was nothing nerv in
eviclence torsard the rvest or southw-est.

On Tuesday, SePtember 24, tt 2:10
p.m.r & sudden sinhing of the south-
-east pond of about three feet was ob-
,."vs[ with much bubb]ing ancl breali-
ing up of oust. Afielnard. the pond
slon-lrl rccovered an,l cl'uslcrl over.
Stleaming in the main lake r-as east-
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ward and numetous active grottoes
along iis banhs hatl built large over-
hanging shclls hung u'ith stalaotites,
sorne of these arnounting to large half-
clomes. There l'erc occasiolal vioieut
spells l'hcn noisy travcling fountains
clevelopccl at a place of colflicting cur-
rents from east autl from u-est. The
lake rl'as coveled rvith thil rvlinklel
sliins. Mueh s,moke rose from the east
cross 1edge. Other smcihing places were
the southeast wa,I1 cracli,'the southeast
cone clcYasse, the north side of thc
southeast clag antl all along the fat:e
of the irortheast escarpment. The north
lahes appeareil urchangeil, and a strik-
ing evidence of relet'etl gas pressul'e
u'as the revival of coutinuous hissinq-
and flaming velts at the northrvest
conc, ccnsiiting of small spiracles on
the summit of the cone. The smoke
]role :in thc ni<ldle of thc rrcst fill l'as
mole fronouncecl ancl djscolored nitil
bright yrlllou, patchc's of sulphul artil
alum.

fOn Septomber 26 at 12;30 p. m. tlic
lakes stoocl about livtr fcet below their
innel benches, a grotto on the r-est
sirlc cf the southcast pond kcpt up
much belchirrg and splashittg, atlcl six
ol mole bolder glottoes in thc main
lake r.ere stead.ily active, rthile the
clominant streaming rvas against the
north banh. The crags l'ere slightly
lou'er', but no rocks I'ere hcarrl fallitlg,
nol \\-as there as yet any other cvi-
dence of motion jr tbe bench magma'
The north lahe I'a.s fountaining and
very smoky, and the northwest cole
ro 'lolger' hissed. The l'est vallev
smoke heap r\ias seelL to stand oppo-
site a ct'eva,sstl gatcn-ay leadiitg
through the western dip slope t,o the
inner'- lalrc clepressioli. The southrvest
catenrl',lcl,res.iorr lrrJ loweted. lrrd
i t torgh it violent lountainilg coul'1

be se6n at the tunrel in the north end
of that extnsion arm of the southn'est
pond, which now occuPied the site of
ihe west arm. From the south the cen-

tral anci western crag masses appearerl
rlistincttv deDrcsqed i rr:ido of t hc outp''
encirclin"g scaIn. Tlre genpl'at condi-

tion of the pit inclicatecl continuecl stag-
nati.on and very slorv depression.

On Flida;', SePtember 27, 1918, at
9:30 a. m.r- there ll'as increasell evi'
clence of subsidence. The southeasl;



pond r,\/as sluggish, standing some 12
feet below its inner bench, and a slide
of rochs *'as heard from the central
crag. TLe mai n la ke st ood similarly
low withirr its irrner pit and displa.ved
very turbulent fountaining al i.ts
southeast cove. 'Thele rvere now five
or six long fissures across the south
valley from trn'o to three feet wicle,
ancl a snapping was heard as though
such lissuring rvas extending itself.

Along the wall margin of the north-
east va11ey fi1l there was now a, rvide
crevasse extending from the east shel-
ter clear arounil the northeast quarter
of the circumference of the Pit a1l
the way to the northrn"'est cone. The
north lalie wa.s f ountaining, but ob-
scurecl by smoke, anil the northwest
cone lvas quiet. The west arm grotto
was about four feet high, rvith noisy
and spectacular fountaining. Much
smoke rose from the southw'est region,
ancl a, fall of rocks was hearcl there'
In general, the crags were lower and
the smoke mote ilense.

fn the Whitney Laboratory of Seis-
mology the registration of ground
movement has indicated. a. periocl seis-
mically very quiet. Microseisms have
been fairly strong, especially in the
nort}.-south clilections ancl that at times
of completely calm weather. Micro-
tremor has been ordinary exoept for
some prolonged very quick trembling
in spasms September 27. The clino-
graph exhibited strong diurnal fluctu-
ations, first east, then rvest, of like
amount in each direction until Sep-
tember 24, but thereafter, until Sep-
tember 27, the movement has been a
conlinuous tilt to the west rvfih the
daily eastn'ard phase barely percepti-
ble. The tilt change, coming just after
the equinox (September 23) n'as very
strihing, :rnd the nerv instrument ex-
hibited it remarkably rvell.

Very respectfully,

T. A. JAGGAR,, JR.,
Director.
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IIAWAIIAN YOLCA}IO R,ESEAII,CII ASSOCIA.
'_tIoN.

This society is a voluntary ote, made up oI sub-
scrrbers to scientific worh which is beirg execnteil
by Dr. T, A. Jaggai, Direclor of the }lll'aiian
Volclno Obserrator'1', Volcano flrnse, P. O., }Ia-
rvaii. AlI scientific excbanges should be sent to
thls address.

In 1917 there arc alout 150 sulscribers in fla-
waii and elservhere, firrns and individuals. A
group of firrns lnd persons in I{ilo built the main
obserr.atory building in thc spriug of 1912. '1'he\r'olk n'as founrletl Jty the Massachusetis Insiitute
of 'I'echnolog-1". J?ubilicatiors to date haye bcen
weelily reports siilcc 1,he suruiner of 1911 now re-
priuted in llonoluiu in monthly form. '-L'het e are
also special rel)orts, printcd frorn time to tirne.

'I'he rveelily bullcti:r as it appears in the Hono-
lulu r\dr.crtiser is reprinted rs a lealiet and scnt
to regular arrnual subsclibers to the rvorh of the
Association. L. A. l'hurston is president of the
Board of Directors of thc Assocriition, ancl L.'1.
Peck is treasurcr. Nerv subsclibets who are
interested in volcanoes I'ill be welcomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and carthquakes in Tlawaii;
(2) to attract scientific neD hither for special
stuclies; (3) to promote the establishment of
yolcano obseryatories all over the world. The
annual dues of regular members are $5; patrons
of the Association subscriLre iarger amounts.
\'VHITNEY LABOII,AI'OR,Y OF SIIISMOLOGY.

The Whiiney Lftbolrtory of Seismoirrg;v, nam-
etl after an entlowrtellt luntl of gcophrsical rs-
search helil by the Massrchusetts IDstitute o{

Techirology, il memory of Caroiine and Ddward
Whitney of Boston, is equipped rvith two Bosch-
ODrori 100 l{g iromometers registerirlg N-S and
E'W notion, a heaYy Onori tromometer register:
ing I-W motion, ald an Ornori "ordinary Seis-
mograph" designed for r.egisteling strong earth-
qualies in all three components of motion. These
are seatecl on concrete piers in a closed. basement
roon haYing practically constant temperature, be-
nerth the chief Obscrvalory building near the
hote1. 'I'ime is refelrecl to a l.atod cluonoueter,
checked &t intervals by solar obseryations with a
transit. tsoth iustruments are loared by the Col-
lege of Hawaii. I-Iawaiian standard time (II. S.
1'. ) is 10 lirs. 30 min. slower than Green\vich time.

CANCANI SCALE OF SEISXTIC INTENSITY.
Itrxpressed by acceleratiolls measured. in milli-

meters per second per second.
I. Instrumeutal ,.. . . .. .. . 0.0 2.5

IL Very slighi 2.5 5.0
III. Slight . 5.0 10.0
IV. Sensible, mediocre .... . 10.0 25.0
Y. liaiher strong ......... 25.0 50.0

vI. Strong . 50.0 100.0
VI1. \rer1' s1tott , . . 100.0 250.0

YIII. Ruinous .. . . ,.. 250.0 500.0
IX. Disastrous ..,..500.0 1000.0
X. Yery disastrous ....,..1000.0 2500.0

XI. Catastrophic . . .2500.0 5000.0
XIL Great catasirophe ... . . .5000.0 10000.0

Grade I\r, is ordinarily the minimum perceived
by the senses; and in gtade XlL the acceleration,
or rate of change of rnotion (jerk) reaches ihal
of teuestrial gravitation.

In t,he standard form of report tlre ntaximum rrtensitjr or acceleration, designated by the symbol a,
or max. d, is gir.en in the conventional unit, the nlilligat. The milligai is a measure of acceleration,
such that 1 nilligal : 1/100 mm. per sec. per sec. : 10 & per sec. per sec. The Cancani Bcale, hen
ilefiaod in terms ol millimeters per sec. per sec., can therefore be expressed iD niligals by multiplying
Beb of tiro numbers by 100.
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HAWAIIA'N YOLCANO OBSERVA-
TORY, Oct. 5, 1918.-During the weeli
entling Friclay, Oct. 4, 1918, the move-
ment of the Kliauea lava column assum-
etl some appearance of clefinite trend in
relation t6^the recent equinox. It wili
be remembered that throughout Sep-

tember the general movement was a

slussi*h suhsi,lence following the rery
st16ig rising of August. No secon'I
Droro"unce,I iising speJt precerled Sept'
il. tho date wheh ihe sun crossP'l t]re
equator, but immediately- after- thal'
,tate there $'as a very positive moilerate
increase of subsitlence. The curve of
Iava movement, therefore, was a Pre-
cnuinoclial rise of 115 feet from Aug'
4 to Aus. 20, a stagnanl, ntonl h there-
af ter wiTh slight seitling of crags ar'1
llucl,ultions of liqui,t lava. an'l begin-
ning Scpt.2il, an increasc ol subst-
,1snce, aicraging 2.4 feet per '1ry, car-

"i.A io*tt tie "large central crag for
live clays. After Oct. I there was re-
covery, which mrY or maY not .con 

'

{inue. If it goes on. the general.srtua-
tion will be much like that of the au-

i"*" of 1917, when the equinoctial

"l*..t 
*nt also very slight' The prin-

"iuut,liff",'"n.e 
Iies'in the fact llrat lhe

i"i^ n. a rthole is this year higber' so

that if strong rising follows the com-

ing Decembei solstice, there is a Pros-
.oit of still si,ronger overflows at Hale'
;;;';;t than thoJe of FebruarY-Mareh,
1918.^"ih. 

-"otutes of the past fortnight
were:

S"pt. 19, elevation central crag above
rim, 38 ft.

i"ri. 24. elevation central creg above
,'im,'3q ft.; ,leplession lake,6l lt'.

S.ot,29, eleiation centt'al erag abote
rim.':Z ft.; rlepression lake, 69 ft'.

Oct. 1. "l".titioo 
central crag above

,i-, ZG it.; clePression lake, 65 ft'

These figures inclicate that Sept. 19-
24, fir'e days, the central crag subsideil
4 feet, or 0.8 feet per dayl Sept. 24-29,
five ,lays, central crag subsi,led l2
feet, or 2.4 feet per day; Sept. 29-Oct.
1, two tlays, rose 4 feet, 2 feet per clay.
Similarly the lahe Sept. 24-29, five
tlays, sank 8 feet, or 1.6 feet per tlay;
Sept. 29'Oct. 1, two days, rose 4 feet,
or 2 feet per day. There was thus a
sinking of about 2 feet per clay after
the equinox, anrl a rising of like amount
after Oct. 1, anrl this rising still con
tinue 1Oct. 5).

On Saturday, SePt. 28, 1918, at 9:30
a. m., a southwest wintl and abundant
fumes natle seeing diflicult' The south-
east poncl was heavily crusted with
five-foot inner bench on its margin, antl
the bench arouncl the main lake was
somewhat higher. Activity was slug'
gish, two borcler fountains ar,tl one cen-
tral fountain. A small slide took plaee
at the east cross-ledge. A fountain in
the southeast poncl coultl be hearcl
pouncling ancl from it 

_ 
lorv marginal

spray was seen rising above the eclge
of the inner pit for a few minutes.
Much fume rose from the southwest
heap. No hissing was hearil. At 10:30
a. m, the lakes were heavily crustetl
ancl somewhat higher, At 9:20 p. m.
the southeast pond was qulet but flam-
ing at one siile and the main lake was
active with a large central fountain in
arldition to the marginal grottoes.
Some rock slides were hearcl towartls
the south.

On Sept. 29 at 5 p. m. the inner
benches were of about the same height
but sharp withdrawal of the lava for
several feet was observecl in the south-
east pond, followe,l by the usual recov-
ery. Aloun,l the main lake tn,i some-
what above the liquicl level there were
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large spatter dornes coverecl with Pe-
le's hair, strcaming was eastward antl
there were active grottoes southeast
and east as well as along the north
bank. A glowing flagree cone stood. on
the bank of the lake at its northin'est
c,orner. A crack parallel to the lake
shore followed the high rampart at the
east-fiIl gap. The fountains showed
spurting antl blowing activity. One of
th.e large cracks in the east fill floor
appearecl less open. One small rock
tumble was heard from uncler the south-
east outer cliff. The north lake was
comparatively low, but active, anal thc
actir-e area was enlargecl. There was a
glowing filagree eone on the north side
of the northwest pond clepression. Thele
was now pronounced inwaril slope of
the north valley floor torn'arcls the semi-
circle of northern crags, which as a

whole had subsitled, so that the interior
tlepression was now again in full viern'.

On Monclay, Sept. 30, at 10:30 a. m.,
the edge of the southeast pond was
still about 4 feet high but the main
lal<e stood only 2 feet below the bench.
Thele x'as the usual activity, and twice
ca,vings in of the bank were observecl.
Snapping noise was ]rearcl f rom the
floor of the northeast valley and rocks
slippecl a little on the slope of the east
ledge. The bank arounil the north lakc
was 4 feet high anii the northwest cone
was quiet. One grotto showecl foun'
taining irr the u'est arm of the south-
west ponil untler a spatter bench only
a foot high.

On Oct. 1 at 11 a. m. there was the
beginning of m:rrked recovery. At first
the margin of the main lake was 4 to 5

feet high, but towartts noon the lake

114

rose 2 feet. Strearning vvas eastwatcl,
there were numeroLls active grottoes
ancl one central fountain, the latter in
the east pool, altl fumes were so much
thinner that at times there was clear
seeing to the opposite sicle of the pit.
The north lake was moclerately acti.ve
aiicl sharp hissing was continuous from
one of the northern vents. The north-
lvest cone was increasingly broken open
and inactive. On clescencling to the
edge of the southwest ponrl the inner
cliff around it was fountl to be 15 to 20
feet high and the pontl itself was most-
ly sluggish and crusted, with marginal
fountains in its west arm and orr its
southern antl eastern banks. At night
the glow a,bove llalemaumau was
brighter ancl more extensive than at
any time in recent weeks'

On WetlnestlaY, Ocl' 2, at 3:45 P. m.'
the lakes were high and close to the
spatter bench level and the marginal
fountains puffecl from untler the crust
n'ith the histinctive habit of rising
lava. The east fiI1 now showetl markerl
,leDression as eompare,I with the high-
elbarls of the walt valley on the north
and southwest. There was a distinct
Dressu.re ri,1ge separating lhe lowcr
ievel of ihe casl fill flonr the highcr
ievel of the south valley and extending
to the southeast smoke hole from the
southeast pontl as though a tunnel lay
beneath. The lal.es were builtling spat-
ter prottoes. Thick fume rose frotn the
seve-rai smoke holes. At 4: l5 P' m'
the north lake brirnmecl over ancl floocl-
etl portions of the tlepression arouncL it;
the-n there came violent fountaining on

its northwest margin antl rapicl sinking
oi ttre Uquict poof Hissing was -heard
from the norti central region and near
the northrvest pond. There was no fresli
activity at the northn'est cone'-"On 

Cict. 4, at 5 p. rn., the rnain lake
stooil 4 feei below the new bench of
o"jatRo*. These overflow floors hail
.reatlv wi,leneil and built rr1', the south-
!ast pon,'l q 6" q6n5f lje ted through mar-

Einal buil'ling out an,l the new ove"r-

How lhele hi,l nearlv passe'l through
the gap leaiting to the main lake. At
the "eait anil northeast cor''es of the
main lake the buiicling up hatl oblit-
eratecl the point between the coves.
Streaming in the southeast ponil was
towards its northwest bank where a



llrotto lumblcrl sornewhatl in the rnain
lake it n-as n'ests'ard. Thclc was muoh
crustetl area but the open current was
exposed along the nolth hank and the
liquid rnoverl to an actir.e grotto at the
west entl. The north lake had greatly
or-erfloweil t|c surfaces arourrr_l it rnhich
were still glowing as a witle new floor.
An imnense rlonre grotto hung with
stalactites stooiI on the southeast side
of thc rorth lahe rnith a flarrrc flutter-
ing above its cntlanco. A glow heap
hisscrl at the northrvest ponrI site. Be-
tween the west crag arrd the u'est irrner
esrrarprrrent there was a glowilg, flattr-
ing alrl spurting chimncy at approxi'
rlntely the site of thc I'est chasm l.ronr[.
There l'as no activity at the northwesl"
cone. The southwe st pontl u'as f oun-
tain ing.

The clags ap]reared lifted antl the
valleys relativcly surrlielr as though
stlolg nerv ntot'ernent in the benc.h
nagnra had cotlmenceiI rvit]r u!war(l
t ilting of blocks. The n orth fill r'r'as

tlistinctly lol'er: opposite the northwesb
gap, anrI the northrvest valley was 1ow-
er still l,rith a break betu'een it antl the
sulfaces arounil the northwest cone.
The large clevasse east of the north-
n-est cone gaped wider on the pit sitle
antI other-- wa]l ct'evasses appeared
bigger.7t'he movenerlts registeretl in the
\Vhitney Laboratory orl the seisnro'
graphic instrumetrts checkecl with the
iiolcanic er.ents. 'I'lLree marhetl spasnls
of tremor occurrecl on Oct. tl. !'lrlt
earthqualies har.e not occurreal as yet,
but on Sept i:i0 three snrall rnorlerately
rlistarrt eaithquakes were registereil on
thc l,hotogral;hi(' soisrrrogrtnh. -\liclo'
.elsms hlve beett incteasirrgly .trong'
'I'he clinograph exhibiteil perfect cor-
responclenc-e i,ry rn.est tilt with the sub-
sirlince of the lava Sept. 24 to 29, anrl
by east titt n'ith the rising lar-a Sept.
ilO to Oct. 3.

Oct. 12, 1918.-During the week errii
ing Fri,lar', Oct. l l, 1918, rhe lising oi
thi lara ''olunrn at llalerrrrumru lrrs
continuecl but s'ith i'timinishecl rapiility
after Oct. 8. IIp to that tirne the rate
of something over 2 feet per day rn'a's

nraintairro,l quitc cot,titruouslv in both
elegs rnd lakos. !egi nrrirrg Oct.8 thc
lakes relativel)' subsiilecl but the crags
contirueil slow rising.

The measulerrrents vqere as follows:
Oct. 1, elevation oeritraL clag above

southeast station, 26 feet; tlepression
lake, 65 fcet.

Ocl. 7, eler-atiorr cerrtral crag above
southeast station, 39 feet; clepressiort
lake, 50 feet.

In six 11ays, thus, the central crag
rose 1il feet aniI the lake 15 feet, tirc
folmer at the rate of 2.1 fe-qt pcr tlal'
anrl the latter 2.5 feet pcr rlay. Ol
Oct l the surnnrit of thc crag stoorl 91
feet, anrI on Oct. 7, 89 fcct above t]re
lake surface.

On Oct. 6 at 12:30 p. m. thc ovcr{lor'v
rnargin of thc southeast porrd stoor[ ful-
Iy 6 feet higher than the r:orr:esponrIing
bench arouliI tirc arljacent nrairr lahe,
antl the pond stoorl 5 feet bclow the
bench. The lalie stood olly about 2

feet below the greatly wiiLencr[ 1]oor
stlrounrling the east pool, but in t]rc
central region untler the high clag alil
along the north shore of the la}e thet
nrarginal benches werc from 5 to 6 feet
high. Apparently thc ccntr:al group of
crags harl been liftirrg arrrl carryirg
u'ith therrr the ccntral lake margins.
There n'ere freshly constructerl spatter
domes anil the fountaining activitl' rvas
turbulent. At the southeast cone chasrn
the smoke had greatly clirninisheil.

Stlearnilg in the lake was inrlefinite
in direction, the liquiil sulface being
covcrerl ruith quiet clusts, lr.hich ex-
tended to a large car.eln at the I'est
crirl of the lake, bright)y lurninotis n'ith-
jn above stagnant glowing liquid. The
southeast pontl was greatly constricterI
il area. The north lake was also muclr
constricterl to a srnall rounil pond at
the lorthern base of the large spattor
rlorne. fts overflow floor, orr the other
hantl, was greatly extentled in area.
Some hissirrg coulil be heartl in the
northwest pond region, there was no
activity at the lorthu'est cone, anrl
some srnall rock movements irrllicaterl
rnotion in the bench magma. Tlie rnain
crags srere all higher.

On }Iontlay, Oot. 7, at 5 p. rn., the
southcast pontl r'as flush I'ith the
bench arounil it anil a fountain pufiecl
from under the skin at its nolth nlar-
gin. The southwest pond was noisily
flinging lava high at the south tunnel
corner. Nine fountains $'ere irr aotion
arountl the main lake buililing a raln-
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part x.hich 14-as espe0iall.1' high along
the noltheln and lolthwestcrrr shore,
Streanring r.as outwalrl from tire west
end, the culrelt tnor.irg rliagonally
across the lake to the rrorlh bank, anrl
thele rn'ele othel culrerts irr blight urar-
ginal patches sonthrvalrl to fountains ol
the south balk. The intertneiliate area
\yas mostly coverc{l $'ith quiet crusts.
'Ihe noises r.ere of plashing anil pu1ling,
anrI sorrre runrbiing in t]rc grottoes. The
u'idcning of the platfonn at the cast
cnrl of the lake harl rlirninisheiI the area
of the east alm. Thc southeast pontl,
horvcr-err haiI cnlalgcrI silce the pre-
rious r1ay. Thelc was nruch srrtokc. It
shoulil be uoticerl that thc oentlal
steeple whicir is the easteln piuitacle
of the oentral crag rnass is again be'
coming a conspicuous pcah stailding as
an isolated tower.

Thele rvas ro activity at thc north-
n-est cone. Hissing contirruetl in the
northern rlept'ession. A heavy stalactite
curtain harl formetl across the face of
the north lake rlorne and flarne bannet's
blazeil above a. cracli on the top of t}e
tlome. About 6 p. rt. thc cultain col-
lapseil, thc ponr[ ]rccame active anrl
the flarnes ceaseil. On the south sitle
of the 'r,r'estelr crag rnass, above the
brirlge separating the centlal pool fronr
the west arrn pool, a llarning chirnney
was spurting laval another {laming hole
coultl be seen on thr: r.est sitle of the
rvest crag. Untler the north station
rrumerous cre\:asses in thc filL along the
'nal1 crack rrere [lol'e irirlcly open.

At 6 p. m. Tuesrlav, Oct. 8, the Iakes
l'ore lor't' relative to their banks, but
the <rrags rveie higher. The banlis stoori
6 to 10 feet high anrl exhibited sta]ac-
tite over'hang. On the nolth banh of
thc rnain lake one of the spatter rlomes
shon'erl a large gloting chinrney 15
feet above the liquirl lava. Stleaming
s'as eastr.arrl, carr-ving brohen ulr
crustsl there n-ere six or eight borr'ler
fountairs arril occasionally ccntral
fourtails nrigrateil to t]re south grotto,
l'here a fall from the bark lrias seen.
There n'ere r'lcep glowing ca\.ernous le-
cesses at the lake margin on the n'est,
south arrtl northeast, u'ith currents
pourilg irin'arrl at the last tlr.o. In the
nel' flool at the east enrl of the ]ake a
poltl of collapse harl formerl, separaterl
frorn the lake by the rampart and occu.
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pying the folrner east cove site. Glolv
couL[ be seen above t]re southeast ponil.

On Oct. 10 at 8 p. m. the lakes n'ere
s.lightty active and there lvas little
change. A glorving chitnney had form-
etl above the west sirlc of the southeast
ponrl. Only- one conspicuous glotto was
seen in activity anrl that orr tl:Le nortlt
sirle of the rnain lake in the nrit|lle.
'I'he lalie harl extentletl itself v'estward
and the strearling rras out frotn the
north sitle of the central pool in a semi-
circular curve to leturn against the
north bank farther east. There was a
glol.ing arrrl {larning fissure on top of
the ranrpalt southeast of the lake.
Srnoke u.as lather tlense, the sotthrvest
antl nolth lakes were glou'ilg, one
srnall rocli tirrhle u'as hearrI antl t]ic
measulcrl rising of the crag l'as only
slight. 'Ihere was new glow in solre
cracks which harl extertileti thernselves
southrvalrl along the bottorn of the easl
fi11.

In the Whitney L,aboratory of Seis-
urologY the on11' local earthquake reg
istererl during thc week enrlilg }'ri-
day, Oct. 11, nas a motlerate shock, not
noticerl here, about 2:25 p. m., Oct.
I0. At 4 a. m. on Oct. 1L a teleseisnt
oct-.urLei[, the preliminary trernol inrli-
cating a riistarrce of origin of some
9000 kilometers. This checks satis-
factorily with a rlisastrous earthquahtt
in Porto Rico just reporteil by tho
press. l{icroseisms have grcatly in-
creaseil anrl volcanic micro-tremors
have beerr as usual. The clinograph
showeil tilt movement grailually east-
u.ard with the strong diurnal variation
greatly lessened Lreginnirg Oct. 10.

Oct. 19, 1918.-During tlie week enil-
ing Frirlay, Oct. 1E, 191E, the rising of
the Halemaurnau lava has ceasei'l alii
the bench magma is practicallv statiorr-
ary though the liquirl lava has slightly'
subsitled. There have been no markerl
rnovem.:nts duling the rqeek arrl the
general appearance of the pit renrains
unchangetl.

The measurements ale:
Oct, 7, elevation celtral crag- abovc

southeast station, 139 fect; rlcpression of
lake, 50 fcet.

Oct. 15, cler..ation certral crag abor-o
southeast station,3T fcct; rlcprcssion of
lake, 58 feet.



Oct, 15, clepression below southeast
station of inner bench, 46 feet.

In eight t1a1's the crag subsirlcrl 2

feet antl the iahe 8 feet; the former at
a late averaging 0.25 feet per tlay, thc
latter 1 foot pel rlay. The Liench stancl-
ing 12 feet above the lakc leptesclterl
the rnaxintum stalrl of the lattel allout
Oct. 8.

There lr'ele no essential charrges in
the pit Oct. 1.1 antl Oct. 12. On Oct.
13, at .1:15 p. n., the rtrairr lake was
ver'.y snolil' or.ing to the rleveloplnel_t
of ihe srnoke holes near tlie east enrl.
Both it alil thc soutlteast poli[ stoorl
sonre 10 feet below the inner belches,
some boltlcr fountains were in action
alrl the crags r\rerc stationary. Thele
\\rel'e no nrarketl changes of any sort.
The glorv at night was clirumer excelt
fol oicasional spclls of activity in thc
sottht'cst pont1, which brotght out the
r,r'ofile ol' ilro ( elttl'll ,'l;rg. Jlle rr'rr'1h

iek" rrrs lor nitlrirr its inner'f it. Th"
flool of the east fill appeareLl a little
higher.

On Tuesrla"v, Oct. 15, 1918, trt 10 a. rn,
thc lakcs coritinued tlull alil srnoh,v antl
from thc southcast stzrtion the south-
east potttl appeareil 8 feet belolv its en-
,'ir', lil,l flo6rj :rr''l a slrllrlirrg lourrtlitr
r,uffn,l ttnttr utt,let lhe llust lSairrsl itr
iroltlr irrrrel wall. Irr the rriairr lalt"
four or fi.r-e bortlet fountairis wele in
at:tion, but the t'[ircctiou of stleaming
rvas not evitlcnt as most of thc surface
u'as coveretl r'vith crust. Ilrotn tl:re north
there r.as no glow perceptible in the
lorthern lakes.- A fresli fall of rocks
from the old n'all l,virg on the surfacc
of the north fi]l east of the north sta-
tion had er-idently brohen a\\ray \-er,Y

recentll', There rn'as no gas _pressur.c
in the northwest cole. }'r'onl thc west'
turbulent fountaining coulrl be hearrl
in the region of the n'est alm anrl the
southwesi- heap appearetl more broken
do'n,n on the pit side. Trom the south
no activity eoulil be seen t'ithin the
southlvest pond. A sulphur'stainerl
natch ha,l ,le\.alone,l at I he e'lge of the
ioul h r r lley till. '1'lre crags \voro str'
tionary anrl the glow at night dull.

On Oct. 16 flom 5 to 6 P. m' there
.n'as tlistinct revival of rising antI gas

l,lessul'c iil the liqui'l Iarr. 'ir or se\ell
fiuffing and spra;'ing fountains were in
iction ancl tlie lakes 'n'ere bortleretl by

malginal floors only 5 feet above the
lic1uid. Flarnes playerl through belch
craclis both north anil south of the
southeast ponrl. The southwest ponrl
rvas flingilg up spray. The r.lrain lake
*.as mostl,v crustetl except at the rnar-
ginal grottoes, the crusts sornetimes
crackiqg^ antl fourrilering, rvhile the
bordel fountains threw up lava spra-r,
constructilg spatter ramparts. The
north lahe was again high anrl visible,
anrl active orr its north antl northrvest
sides. New glorv cracks hatl rlevelopetl
on the south sitle of the northli'est
porriI depression. A spravlng vertt was
actir.e south of the west craq mass.
The ci'ags lernainetl statioralv but tltc
lalies l'ere brighter at night.

Frorn 3 to a p. m. on 'IhursLlay, Oct'
17, the rising activity c0iltilruc([ an('[

the fuute as seetl from a rlistance was
nruch thinner'. There lvas not mush
fountaining in the southcast polrl but
the crach ln the bench northeast of it
occasionally spulted lava. The banks
alounil the'lahes rvere about 4 feet higtr
anrl therc r.a.s nuch fountaining in the
northeast alrl south cor-es of the main
1ahc. Noisv fountairring coulil be heard
but not seen iir the nolth lahc anil the
rvest alm.

On l'riila,v, Oct. 18, at 6 P. m.r very
active.r'ising of the lahe magnra $:as

in progress 
-antl the crags also started

to rlise] The southeast poliI showcil al-
tcrrrxliotrs of raf i,l ricitro lltt'l srt'l'l"tt
sirrking spells. [)rc lisitrg overflou'irrg
the inirer-floor and thc sinking reveal-
irg three feet ol glorv edle 11'l .ttt'-
trj',s "f slalactitic matt"r. These s1'ells

were not shared simultaneously bv the
rnain lake. r-hich had its own breaLi-
irrg u;, spasms f ollorve'l bv loss of g:.1s

un'l jul'ri,lence. Durirlg one I oco\ el v

of the southeast pond it overflowed tho
Lench, putting out tricLlitrg toes -from
ulLrler'ai heavy skinr the lattcr balloon-
jnE rorneuhat an,l making-frsmo speats
lhrlorr::h err''ks i)t the sl'in. On the
llen, h norlh o{ the non'l sPeal's oP framn

tw'o feet long shot up from craclis. The
strcarring in the main lake r'r'as east-
in'ald in a broatl zone anil sc\ren or
eight fountaining grottoes-playeil a1-

most continuous)Y, some of thc f oun-
iain- aqain.t thc sorrth bank heing verv
explosir e so as to make .iets ol sptav
30'f eet high. Flames playecl through
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cracks in the nolth bank antl the lake
appearcal r.ely lalger flush r'vith the
bcnch anrt builtling up ramparts. There
n'as also activity in the north anil
southrvest pords anrl the glow at night
was brighter.

In the Whitriey Laboratory of Seis'
rnology for thc week ending Oct. 18,
there rvele registererl moilerate local
earthquakes at 1:23 p. m. Oct. 1i3; 3:'1:l
a. rir., 7:53 a. m. and 11:16 a. m., Oct,
15; antl at 2:5T a. m., Oct. 17. Slight
recoltls of telcseisms appearetl in the
night of Oet. lll-14 anil the early after-
rroorr of O.t. li. r\[icroseismic mor e-

nreut rvas strorg in the early part of
the wec1i, dininishing thereaftcr, antl
rrricro-tremors accompanietl it, both
leaching their maxinuu Oct. 14-15,
The regular sinusoidal trcmor has beert
rnor'leratel"v stlolg since, but the short-
lieriod spasrnorlic tvpe of rniclo trerlor,
rrruch tpicher than the continuous type,
arLl frcquently superposerl on the lat-
ter, reached its rnaxirnurn Oct. 1,1, nith
sonre faroxysns rcsenrbJing srnall earth-
qnaLes. These tn'o lalietics of nricro-
tlenror, or' ttvolcarric r,ibrations,t' arc
qilite ,lislirr,'t f Iorrr tlle lili, r'osp;sms.

The clinoglaph, registering tilt oli
thc groulrl in thc cast-rvest azirnuth,
(the rlirectior of the linc bctwecn Ma-
una Loa anil Kilaue a), shorvcd cast-
n-:rrrI ti]t r,vith little rliurnal lluctuatiorr
Oct. 10-1Ii, then began antl continueLl
Oct. I I 18 rrror e plonoruced diurnal
ehangcs r.ith gi'ar'lual trcntl r.cst.

Oct. 26, 1918.-I)uring the rveek end-
ilg Friilal-, Oct. 25, 1918, the lakes antl
crags of llalenaurnau have very slowly
risen, the lalics tu'ice es much as the
crags. From the point of vjern' of the
spcctator thc conrlition of tle pit has
appearetl r-holly unchangetl anil the
activity has heen mostlv sluggish.

Thc rneasurernents lr.ere:
Oct. 15, elevation of central crags, 37

fect; deplession of rnain lake, 58 feet.
Oct. 2.1, elcr-ation of central crag, 40

fcct; rielrression of main 1alre, 52 fect.
In nine rlays the central crag thns

rose thlce feet or 0.3 feet per clay ancl
the lake six feet or 0.7 feet pel t1ay.

On Oct. 20, 191E, at 4 :30 p. m., tr
circuit of the pit by the south anrl n'cst
sidcs slrorr e,l thp soul lreest pon'l to Lrc a
circulal pit stanLling. 4 feet below its

118

surrounding floor of overflow, with a
low rampart above the floor level
arouncl its margin and general appear-
ance much like a lunar ring crater. Its
annnlar floor stootl slightly above the
rlepression surrounding the southeast
cone next arljacent to it through a gap
on its southwest sirle. Moreor-er the
lloor stooil fully 15 feet above the floor
surrounding the main lake, There was
r L,uffittg rir,l flarrrirrg colre on lhe floor
trorl Ire:rst of tlre porr'1, L'ut tlle pol'l i1'
self was crustecl anrl quiet.

The main lake lvas also 4 feet below
its ranrnart, cruste,l o\ ol', an'l. showed
little hor',ler ccti\ it\'' Thc onlv opetr
glorn,ing anc'[ streaming me]t n'as in the
,erLlrel nool uhere the t'urte:rt \1 's 

so

"ln* "='to 
he in,lefinite Lrut cppcrlcJ

to move northwestt'artl.
The south valleY floor uncler the

south station appcareil to be liftins
along tlre F,xll crr.k,1'r'o'lrrcirrg frcslt
lLrrrrhlps ol rock ft'otrr tltc otttel'lall ult'
der the south cone. The same up)ifL

",,,,a",'n,l 
lo bc iloinq on rt tllc cast

"i'n.s 
lo,lg" uhich-is norv I Ilatlish f ilt'

of stones ritlgeil along lines I'hich tlentl
uortheast antl southn'est, thc solfatara,
on tlie south sitle followiug onrl of the
gullies betr,veen the rirlges.

'1'he southwest pontl r'as actile anrl
nois"v. Thcre was muc)r sulphul' stailr
orr top of the cscarpmerrt lying next
-qouthv'cst of tire rn'estern cl ag mass.
The north lake was t'lull anrl about 4

fect below its nrargin. The glon' holc
of the rorthwest ponrl tlepression was
secn to be in the toP of a small crag
south of the pond. Thc pit as a rl'hole
rn'as smokv ancl the crags stationary.

On Oct. 21 in the evening the lakes
rvere high anal active anil the cone
noltheast of the southeast pond rvas
puIIing.

On Tucstlay, Oct. 22,1918, at 8 P. m',
this risirg activity eontinrietl anrl thtt
iake shores were much built up. The
ban lis around the southeast poncl anil
main lake were about 3 fect high, the
fountains were sentling up high flings
of nrelt, there was a boiling grotto or
the southeast sirle of the southeast ponrl
anil at the cone localit1. northeast of
it the crust hail fa,llen in, leaving an
open very bright pot rvith lava pounil-
ing anr-l splashing lvithin. A small



Aug. 22, 1918. New and old north crags lormed by tilting back.

Sept. 10, 1918, northwest cone uplilted and broken ,"!{A}i.t1rf*rrr"



Sept. 14, 1918, interior stalactites of northwest cone.

Sept. 1918. Lilted crags, fronr the west, looking.across fresh {[ows oi March,- 
1918: observer at level of Pit rim.



flame chirnney flared on the northwest
sirle of the pond.

The main lake was streanting steatlily
east from the cor-e in the crust of the
central pool. Thcre rvere nurlerous
fountains on the north arril soutli banhs
antl much lireaking up I'ith develop-
rnent of central fountains. Glon'ing
filaglee flarne clac]<s hail tleveloped on
the north an(l soutlt banks of the lakc.
]'larnes playetl abot'e a grotto on the
southeasl sirLe. As before the lake
stooil 10 to 15 f eet lower tharr the
southeast Ponc1.

The souihwcst pontl x'as flinging high
spray, thc crags continuerl neally sta-
tio"oiy, thc loises were chiefly -thr:
nlesh of l'ountlins, thc f ttntc uas thin'
i,e'', rn,l all tlro lake' showeJ bright
,,lol':rt liuht.- On Oct. 

'l l, rt I I a. nt', colt'lijiorrs
$iele nore sliggish, the lahe margins
l.cre 4 to 6 feet high anrl the pot east

of the southeast pbnrl had scaleil np
o,\ccr,t fol [luttritrg-' ctc' ks alld l]tr'lc trcs
l"it * Iu"'r'v utcl ln'l a strll'httl stairte'l
rlrfiish stnrll cottc \\'l1h collllll cr:rtct"
The ttaitt lake rvas strearning eastll'arrl
aitl n.ns rnoilerately actil'e along the
riolth bank anil both lahes showetL the

i s,trJ altetatiorts betrveen risir.rg anrl

fallilg. No activity rvas visible in the
lrilth ol soutltl'cst ponrls' Thc crags
rvcle st:lt,ionary an'l the funles moil-
crately tlense.

Orr'TritiaY, Oct. 25, 191 8, at 6 P' tn',

the lakcs lvere sluggish, clar'1i anil clusl-
eil. -r\bout 6:i)0 p. rir. there wele break-
irrgs up of crust in both the castenr
'laiies. iountairs i'leveloped in the south-
east lroil'l on iho northrvest rn'l south
si,les anLl .i n the rrrlirr'lrlie clonq thc
north, south antl southeast shores'
Streaming irr the southeast poncl pour-
ed trriler its rrorthn'est bank rvhc're
strirqv stalactites rlraggcd in the liquitl
six feet belorv the floor above. The
zone of streantirlg in the lalie rvith rno-
tiol eastw.arrl extentlerl from the rl'est
cnrl in a curve to the south grotto ancl
a seconil shorter helt mor-ec1 f lom a
quiet crust in thc east pool to the south
grotto. I'rorn the opposite sjrles of the
sarne crust therc t'as inward streaming
to the banh at the northeast glotto.

There rryere flaming {ilagree chimneys
or-el thc south grotto of thc nrain lake
antl on the south antl northvrest banks

of the southeast pontl. The cone on
the east sitle of this ponrl was flaning
through many cracks with steatly pul-
sations of gas pressure. There "l'erefallings in of the banks on the north'
east sirles of both the central pool and
the southeast pont1. Some sniall rocl<
falls were hearrl. The solfatalic patch
on the south side of the east cross lerlgt:
\{as seerl to be rlecomposing t}rc locks
anrl extenrling itself. The southn est
anrl rrorth ponds exhibiterl only slight
actir-it;.. The night glow antl genelal
f ume l ele bolh mo,lorate.

There was registereil in the Whitney
Laboratory one small local earthquahe
about 2:30 p. rn., Oct. 20; a teleseism
in the night of Oct. 18-19; anil an in-
r'listinct trace of one on the.afternoon
of Oct. 22. This latter coinciiles in
date with a dispatch fronr Guatenrala
reportirrg a- clisaster there. Microseisnrs
a nrl rnicro-tremors of the u'eek ]rar-e
been ortlinary. The clinoglaph lcgis-
telerl slow eastward tilt Oct. 18-20,
stlonger tlilrrnal pulsations about a sta-
tionaly position Oct. 21-21:] ani[ r'eneweil
eastr.ard trenrl Oct. 24-25.

\ror'. 2, 191S.-During the rveeli cnd-
ing Triilal', Nov. 1, 1918, the rcccnt
rising of the J{ilaue:r lala colurrtn itt-
creaseil strongly antl sonrelr'hat surlrlen-
lv beginning Oct. 29. Both crags antl
lalres i'osc antl the rising bccarne relv
rapirl on Trirlay, Nor'. 1. The liquirl
lar-e, rnhich has 1ately laggerl somer'vhat
behinil thc crags in rate of uplift, be-
gan after Oct. 30 to rise faster than
the crags, ancl this spurt reached a cul-
minatior in the early mornilg hours
of Nov. 2. At that time, after a po$rer-
fnl earthquake shock just befor:e nrirl-
right had ioltecl the whole island of
Harvaii, molten lava n'elletl up cracks
in the rim rock of Halemauntau pit on
thc rorth sirle, anrl as much as 170
fect bacli from the er1ge, fonninq cla-
terlets abovc two verrts antl senrling a
flood cascarling into the nolth rn'all r'al-
1ey of the pit, as weil as an'aY frorn it
to the north.. Exactly simultaneous
with the rise of the lava for four days,
the glounrI at the Observatory tilted
sharplv to the north and east, and coin-
citlently rvith the earthquake and lava
floocl, the ground recovered frorn this

i

119



tilt instantancously, as shorvn by thc
clinograph.

'I'he transit nreasurertlcnts of the ris-
ilg ltva in thc pit were as follorvs:

Oct.2-1, eler.ation central crtrg above
southcast linr, '10 fect; rlcpression main
)alic,52 fcet.

Oct. i::tO, clevatiorr tlentral crag abovc
southeast rilr, 5i! feetl tlepression nrain
hlie, 38 feet.

Nor'. 2, elevatiol celtral crag abor-c
southeast liru, 70 fectl depr:ession rnain
la ke, 2ll f eet.

'I'hese measulemeuts inlply that for
the six rlal's Oct. 24 to ll0 the crag rose
18 fcet ol li fcet per da.v, r'hile thc lakc
rosc i4 fect or 2.ii feet pel t1al. Fol
thc thlee t1a,vs Oot. liO Nov. 2 the erag
lose 12 feet or'tr fcet per tlaw, while
ttre lake rose 15 fcct or 5 feet pcr i1av.

This lapiil ratc of lisilg rctlalls the
grcat lise- florn Jurtc to Dccertrber of
191G, antl thc spurts of rising later
rvhicir finallr' lerl to thc overllorv of
I'cbruarl', 1918. Tlic prerselt lpwelling
baeli of 

'thc rorth linr t'c'ctrlls the siui-
lll ialtesianrt spult of lt'eb. 15 last,
rrhich rvus fartllelieast orr thc sartle litro
of crclasses, Nhioh extcrlil thlough thc
nolth rlriblet cones of 189{. Thc pres-
errt sittatiort scclls to justify furthel
1l'g aelrrlr:tt'irolr nlir,lP rrith tlir lttltttttn
ol' llll; irr th,' \\', nlilv Rrrllctirr ol Ont'
5, 191S, rthen the pro"spect rvas pointcrl
out of still stl'ongel' or-crflows'

Orr Satruclav, Oct 26, 1918, from iS to
4 rr. ttt.. x cilcuit of tlre f it hl eaqt

,,ril no,'' lt t nveule,l o]rl.y ''olrlitrtte'l slttg--

gishness of the lahes anrl much crust
'i.n .f f hcir' -ur'[r, Ps. T]tl soullteasf
r,n-n,t-1.u i feet Lelow its nrrlgirr rrr'1

lnn*,'n'l to Irn rising. e6r'o1c'l uillr
f,"iru =t,in. Thcre na. glorv irr the
.or,.."ot its lortheast si11e. At one time
the crust brol<c up I'ith the usual rle-

flation anrl srbsirlence of the melt' anil
then the crr.tst leformerl. The main lake
when first seen r ras sirnilarly crusterl,
but onc grotto later becane actir-e at
thc nortlreast corner of the lahc anrl
exhlbited blorving ancl spraying. No
activit.l' n'as vi.sible in the north lal<c
and the smohe I'as thele healicst. Tlie
southrvest pold I'as nojsily fountain-
ing. The ctags cotrtinucrI to rise s]olr'lv
anil the glou. at night lr'as t1im. Ex-
cept for continuetl rising of the crags
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no important changes took place Oct.,:
Ol Oct.28 at il p. rn. a circuit of

the pit b;' r'vay of the south anil wcst
sitles- lvas insti'uctir.e because of light
southurest r,r'ilrl \\'hich rrrade visible
places usually obscutetl by fume. The
southeast poltl anil ruaiu ]ake wct e

tountaining vigorously antl a flaruing
uot northeast of the southeast ponil rvas
hr.rlg with stalactites. During a spell
rvhen the pon(I sank a foot or more, I'e-
markably tleep overhang extentling irr-
waril at least foui'fect rvas revealetl
aroulrl the ponrl unclet fullv three feet
of thichness of platfolrn shown jn the
beillerl r.ertical n-all of thc poli't's in-
ner pit, Similar overharg appeareil
alounrl thc lrail lake. The lake was
c:mstbrl in thc centcr but open glowing
nrclt streametl from a Y shapcil erlgc of
crrst northeastlr'altl jn the region of
the northeast cove.

Flonr the south station it was er-i-
rlert that the escarptucrrt ol-erharrgirtg
the southeast cone tlepressiol on its
south side hail becl lifting so as to
accclituate the irLrter attrtrlat' r'alley anrl
so as to cut off the viel' of thc south-
east ponil. Thc swellinq up of thc
south flooi'hntl prorluccrl a \''-shalle,l
qulclr betn'een it anrl the wall at thc
l'rase of the sotth'southwest outel cliff
ol thc pit. Thc ltrtret'rlllev oncit'clitrg
llro e olrlTrl q|orrp of cl'flgs was Vel'.-
s1 r'i)iirrg r. otrc looke,l rlong the u'csi
clln5nl \ rlle\', l6n quile a n i,le deples
sion extcntlilq northn'artl from the
southwest poncl along the rvest base of
the u'estern crag mass. On its tn'est'

sirle tbis lalley rvas bouncler'l bv the
infacing escarpment of the uptilterl
nall val]e-v floor. The same is truc on
the south ancl northeast so that thc
a.n'angement is quite symrnetrical, three
elongate cragqy rirlges.in a triangle
separateil at their enils bv three chasms
leariilg to the lakes within the inner
ilepression. Each chasrn colrespolrls
to a group of Iakes, respectivelv at the
north, at the southn'est aul at the easl.

A heavy fali of bank matelial was
scen to tumble irto the n'estern part
of the southrvest ponr1, creating great
ficry commotion antl inrlicating rrove-
nent in the bench magma. A grotto
-r'as poun,ling in the I'est arm exten-
sion of the southwest Pond'
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The northn'est cone was sending up
hot stearny furne noiselessly. The north
lake 'lvas noisily fountaining, hiclrlen by
its ranrparts, anrl there was hissing
frorn the northwest ponil veut. The
east lill had now bet:oure the lowest
place in the rvall vailey. At i3:30 p. m.
the main lahe aniI southeast pontL were
low with grottoes lumbling'

The sutlrlen spurt irr uplift of the
lrelch magnra on TuesrlaY, Oet. 29,
l.rrought tlie glorving chirlneY of -thc
northrl'est porit[ tlepression into plairl
r-iew fron the Observatory over tlvo
miles away.

On Weilnesilay, Oct. 30, 1918, at 11 a,
m. tire writer clirnberl to the sumrnit of
the riorthcast crag mass, therr along
the crest ilescentling by way of the
sadttle between the two north crags
arrrl ext'lot e,l thc rrorth lakc 'Ief ress]on'
The cIigs lracl Lreerr risirrg "tronoly arr'1

the slop.-es rn'ere unstable, The ialres
LarI kcL,1 ua,'e \vilh the ''lags. alrlroar''
ins rs telore about I feel I'elow tlreir
i,'ier L,en,lrcs. Thc soutlrcrtt polr'1

showetl tlie usual alternatiols between
crustetl rising spells alil tumultuous
sinking ones ar',1 lbe mrirr lake occil-
siorrall"y shou'e,l {ourrtaining still morc
riolent", rtitb eastwar,l slcanring. The

I'o1 on 1 Ire olst si,lo of the sotllhecsf

ironrl was quiet arril coverctl with.Pele's
hair. The southeast (trags $iere ln mo-
tion with locks sliding' The rlifference
in height betn'een the depresserl eas l:

fill anrl the lifted south valley fil1 was
still more markerl.

Lookilg down from the surnnrit of
the north crag mass the north lake was
seen to be enlargerl westn'ard antl there
overhung by orre of the small crags in
a caverrlous I'ecess, On the u'estern
sitle of this crag, about 20 feet high,
there s.as a glowirg, hissing anrl bub-
bling lava chimney f ormecl in craclis

which possibly communicated $'ith the
cavernous recess rnentioned. This lr.as
the glow spot visible frorn the Obser-
vatory. Another large filagree'"flam-
ing area har-l folmed among the crusts
north of the north lake. The cliasm
learling northeastward from the nortir
lake rlepressiol contairred a broken
clriblet corre rrot especially fresh. Furnq
was still abunilarrt anil thc glow at
night mostly ilull.

On Oct. il1 in the evening, with in-
creaser-l lift of the crags the lakes were
also higher antl rvere fountaining
strongiy. The risirg cortinued on Nov.
1 w'ith nothing especially novel until
thc great crisis of earthqual<e ancl lava
outhurst. mentione'l in the int ro,luclor)-
parcgrapb au'l to be rrrore lutly,lese rib-
erl in the next week's report.

In the Whitney Laboratory of Seis'
mology a teleseism n-as registered
about 7 a. rn. Oct.27. The filst ancl
seconrl phases \\,'ere not perfectly ex-
hibitetl but the evir'lence pointeil to an
origin about 5700 kilorneters away, thc
rlistarce of Kamchatka, I'[exico, or the
Nerv Hebrir.les. On Oct. 31 a local
tremor occurrecl at 9 :14 a. m' anil a
small quake about 13:07 p. m. Ificro-
seisrns anrl rnioro-tremors have been
orrlinary with some increase :irr the
f ormer. The clinograph shor'ver'l morl-
erate daily tilt fluctuations Oct. 26-28,
but this changerl Oct. 28 Nov. 1 to
great increase of the eastwartl tilt over
the westward so as to net a strong easl-
n'arrI movement. The other instrurnents
shon'eil at the same tine very stlong
north tilt intlicating that the actual
djrection of tilting was northeasterly.

Yery rcspectfully,

T. A. JAGGAR,, Jn.
Director.

!
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TIAWAIIAN YOI]CA}TO RESEAR,CH ASSOOIA.
TION.

This society is a voluntary one, made up of sub-
!crrbers to scientific work which is being exectteil
Lv Dr. T. A. Jasear, Director of the Hawaiian
V'olcano Obsprval,ory. Volcano H ouse, P' O.. Ha-
w&ii. AII scientif.c exchanges should be sent to
this address.

In 1917 there are about 150 subscribers in Ha-
waii anrl elsewhere, f.rms and indivitluals. A
eroun of firms snil Dersons in .llilo built lhe main
ibseivatorv buildins in the spring of 1912. The
work was-founded by the Massachusetls Insli(ute
of Technology. Publications to date have been
weeklv reports sinco the summer of lCl I norv re'
nrirred in Honolulu in monlhly form. There are
irlso soecial 1qpe11s, prinled from time to time.

Ihe- weekly bullptin as it apppars in the Hono-
lulu Advertiier is reprinted as a leaflet and sent
to regular annual subscribers to the work of the
Assoc'iation. Ir. A, l'hurston is president of the
Roard of Directors of the Association, and I'. T'
Peck is treasurer. New subscribers who are
interested in volcanoes will be welcometl in the
Association. The Association aims: (l') To re-
cord volcanic activity anil earthquakes in Hawaii;
izt to attract seienti0c men hither for special
iioai"": (3) to promote the establishoent of

"ol"a"o oU"i"oatories all over tbo world. The
annual dues of regular members are $5; patrons
of the Association subscribe larger amounts.

IVHITNEY I,ABOR,ATOR,Y OF SEISMOI'OGY.
The \Vhitnev Laboratory ol Seismoiosy' nam'

ed a{ler an endorvmenl Iund of geophysical re-
ruu""n ft"ta by the Massachusetts Instituie ol

Technology, in memory of Caroline and Edward
\Vhilney"of Boslon, is'equippeil $'ith two. Bosch,-
Omori'100 l(g iromometers registering N-S. and
E-W motion, i heavy Omori tromometer register-
ing E-W motion, and an Omori "ordinary Sei-s-
mdgraph" dpsjgned for legistering slrong ea,rth-
n,tu"Lei in all t[ree componenls of motion. ThPSe
a'r'e scated on concrete fiers in a closed basemcnt
room having practically constant t€mperature, be-
neath lhp ""1i;sJ Q!5crvalory building near the
hotel. Time js refcrred to a rateil chrortometcr,
checkerl at intervals by solar observations with a

iiaisit. Both irstruments are loaned by the Col'
iese oI Hawaii. Hawaiian standarrl lime (H. S.
T.l is 10 hrs.30 min. slower ihan Greenwich time.

OANCANI SOALE OF' SUSMIO INTENSITY.
I4xnressed bv accelerationg measureil in milli-

^ melers per second Pcr second.
I. Instrumental .........' 0.0 2.5

II. Yery slight 2.5 5.0
lII. Stieirt .. 5.0 10'0
IV. Seisible, mediocre . .. . . 10.0 25'O
V. F,ather strong . 25.O 50'0

vI. Strong ,...:.... 50.0 100.0
VII. Very strong .. . 100.0 25o'o

YIII. Ruinous ............... 250.0 500'0
IX. I)isastrous '. .. . 500.0 1000'0
X. Very disastrous ..'....1000.0 2500'0

XI. Catastrophic ...........2500.0 5000'0
Xji. Great citastrophe ..,...5000.0 10000 0

Gracle IY. is ordinarily the minimum perceived
t"-itr" ien"es; anil in grade Xlt. ihe acceleration,
oi i"ie ot change of motion (jerk) reaches that
of lerrestrial gravitation.

fn the standaril form of report the maximun intensity or -acceleratim,. desigmted by -bhe symbol 6'

or max. o, is givcn i" trre co"i""ii""ir-ii"it, ine mlrriiai. The milligal is a m-easure of acceleration.

such thst 1 milligal : 1/100 mm' per aec. per sec' : 16 p p"t tt"' p6r su-"'. Th.e. Cancani scale' herl

rlatiaeil in terms of mittineters ler-"i", pd"-*., 
"in th;r;fo;'; be exfressed is nillig&Is by uultiplyiug

rcb ol thc numbets bY 100.
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TIA]VAIIAN VOLCANO OBSERVA.
TORY, Nov. 9, 1918,-The weeh ending
Nor.'. 8, 1918, has been eventful as one
of the times of much vol'canic activity,
rising lava ancl se.ismical trembling, fol-
lorn'ing upon the pronouncecl earthquake
of Nov. 1. The lava, erags. have con-
tinued to rise ancl tilt b,ack, rmore slow-
ly than at tho time of the crisis, and
the liquiii lavar which spurted up from
nen' vents on Nov, 2, has flowed and
built heapings on three sicles of the
pi,t and consitlerably fllecl portions of
the wall valieys. The encl of the week
fincls the lakes only a few feet below
t,he rim of the pit, the highest crag
somc 80 feet above the rim anil at the
rnoment the rising has ceased. In aildi-
tion to the pronouncetl eanthqua;ke of
Nov. 1 there was a sharp shock, felt
strongly in Hilo as n'ell a.s here, on
Nov. 7 ancL a, powerful clistant earth-
quake was registeletl in the evening of
the same day.

The measurerrnents at the pit were as
f ollows:

Nov. 2, elevation central crag above
sourtheast rim,70 feet; clepression of
main lahe, 23 feet.

Nov. 5, elevation central crag above
southeast rim,76 feetl depression of
main lalie, about 17 feetl depression of
southeast ponfl rim, 13 feet.

The la4res a,nd crags thus rose for
three days after Nov. 2 about two feet
per clay, slowing up therea,f ter until
Nov. 8, when they bec:r.me stationary.

Press reports indicate dhat the earth-
quake of 11:33 p. rn. Nov. 1 was most
strongly felt at Kapzr,pala Ranch on the
southeast flank of Mauna Loa 15 nniles
southwesf of this station. There some

darnage was done to such objects as
water tanks ancl stone walls. The frst
tnvo shooks at Hilea are reportecl a"s
lastting three nninutes anil throwing
tLown some objects such as small bot-
tles. I\{rs. cle la Nux there repofts the
first shock at 11:36 p. m. and three
others at 11:38, 11:46 ancl 12 midnight.
Another pronouncecl shoclk was feit at
5:01 a. m. I{ona anil Hilo both report-
ecl strong shocks without clamage ancl
apparently somewhat stronger effects
n'ere notecl on the north flank of Ma-
una Kea in the line of the l\{auna. Loa-
Mauna Kea axis. At Kilauea the earth-
quatl<e was prolo:rged with strong east.
west rocking, ancl numerous 'avalanches'$rere startetl from the cliffs. The very
intense initial motion lastecl for about
a" minute. Ai,I phases of the movement
were registeretl on clifferent instrurnents
in the Whitney Laboratory. Like the
earthquake of June 14, 1918, this shock
kept the ground in vibration as recorcl-
ed ,seismometrically f or over 40 min-
u,tes. There were recurrent intense
spasms during this period and three
srnall ea.rthquakes during the after
rniclnight hours. The weather was still
ancl foggy 'at the time of the earth-
quaike, strong northeast winil springing
up after it. The whole occurrence
strongly resembled the night shock of
Oct. 25, 1913.

During some time in the early morn-
ing hours of Saturcla"y, Nov. 2, 1918, the
east-iwest cra,cks on the nor.th sides re-
spectively of the old stone rest house
ruin ancl of the government bench mark
set in a. concrete table, on the north
brink of Halemaumau, openeal anal
emitteii liquid. lava. At 11 a. rn. cone
vents in the rniclst of fresh flows were
here spouting litke artesian wells. The
flood invadecl the horse corral on its
'r'r'est sicle ancl pourecl from the northern-
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with fresh lava in motion. The ven:ts
had beco,me flaming ancl hissing cones,
the northern one 5 feet high. Glolv
coulL be seen in the west crag chasm,

Inspection of the Kilauea. wa,Ils show-
ed freSh earthqualres clebris a,t two
places along the Uwerkahuna bluff on
the west side, at the north cliff, andL. ]M. de Vis-Norton........Secretary Lrrs, wcJU

' on the east side of Keanakalioi crater'

Entered as seconcl-class matter Janu-
any 20, 1914, at the post-office at Ho-
nolulu, Hawaii. under the Act of
August 24. 1912.

On Nov. 3 at 5:30 p. m. the lakes
continuetl very brilliant ancl rising. Tho
southeast pond wa,s spraying, with
blowing at the cone ancl flaring at the
chimney west of the pond. The anain

westerly tlirection. From the rest splashing. The southwest poncl was
house vent the lava cascaded over lhe brim'mins full anel soravinE high. Thehouse vent the lava cascadeil over the biimrming full amd spraying high. The
eclge of ,the crat,er into the north wall north lake was flinEing up strings ofeclge of ,the crat,er into the north wall north lake was flinging up strings of
valley of the pit on both sicles, of the melt and the other vents flaming.
new concrete post at the north.station. Trhe new ffows had sprea,il ancl great-
The old rest house was nearly com- lv thickeneil about thei rest house vent
pletely^buried, The berch mark^at,lhe i.u"..t the erlge ofthe pit, this becon-
site of the former Technology Station ing t]le main Fource. T-he'station post
was.sp:r,ttered but no^t inj_ureil. Heavy *u-, oo* er.,elopecl in lav,a, At the'top
$9'oing fo-untains 

"{ 
*"1t 

T,"-"", P}.! of t'he heap a fi'lagree flame cone stoot:lbling at the two pots, ancl- rthe solidi- i"U" fS fdet abov"e the site of the old
fied rnaterial was the usual glisteniog 

""*/ ho"*". The fresh lava was hartl
black^pahoehoe'. A_Iittle farther *efl 

""o"eh 
to cross atong the cascade xine

the 1918 lava at the eilge, of the.pit at tr edge of the pii. r,ava. toes, were
acljacent -to rthe northwest ,,"",i. h"_d -uki"g o-ut sluggiJnty and the bottom
been upliftecl 5^or_6 feet.,,AlI the sud- of ihe- north fi"li wai rmuch built up.
tlen-c)ran-ges of _this night were con- Lt some time after 7 p. m. the souti-
finecl to the norttr rim.

rhe main rarke r\ras surroundetl rr "p i?'"tarn#t":""T.t"#;$ f:|#:|it;t#lifteil banks 5 fe_et high.and-showed i;;;fi" south 
'ta.tion 

to the northeast
uhe usual eastward streaming, fou;1{:l- 

""1i.y ancl malhing a magnificent ilis-
'fi%X'ff f i".?:f dlT".!:,"!:.!f li,{'i,}fli}l*i.""f 

;qffi gi#'"*",}:':;ilH;:
margin_ancl the ve rt east of,it was hiss- i""" lrori the Observatory.
1ng and _glowing. The north lake was "-b"-No". 

5 at 11 a. m." the new east
foul,taining 'at its _northeast encl 1ld nff- fr"a contractec1 an1 slumped, butfresh la.r'a occupied t\e flogl of lfe il, ,*io"" was only about 30'feet be-
northwesrt- pond -depression r\e,1ou!!- i;lh; rim of ithe pit. The sotidiflecl
west poncl was fountainilq lld 11: q: ;;;"il from the sdutheast ponil was
ca^rpment south of it appeared strongly 

"fr""t iS feet ryside. The main lake haclliftetl at its eastern 
""1.^ ,Tl-u-t-t,*^u" "oil""rflowecl, trhe banks lifting with

also uplift at the so-utrhwest lava heap *o. ."rug, uoa Jhowiog rnany cracfts a:rd
and the^crags were all {i:iiq^-- "'r""i..3t 

pele's hair] a ilign rouniledAt 10 p. _m._the night riew show.ed i"i'bi"t-.orr" was level with the bank
Plainlv. in the .lakes the tharacter:l:: ;; ;;; south grotto, but the take stoorlof rising activity-in the.,brimming i"tl'ii below the bank level. Trhe conelava of the southeast.po":]'^j_h"^1-1-ilq 

"r.i""f the southeast poncl continuedchimneys anil- sp-lashing"^l*::,:,11_ t^h_" n"-i"e ancl hissing ancl' burning gasesnoiseless steailv .bright lllt:ll:lg^^ll iil-ii"i"a ro rise "from the .iriiil*eytivity of the main lake with slow east- "", ";
ward" streaming in straigbt brilliant :""t1.:j lne pond' r'ne p0n(r prar'1 orm

tines. The north lake *#?;; r;;;';# of overflow c'ontinued to stand at a

the criff chimneys -urt'"i"it"l".i #; I:* well above t'he floor level of the

li:,qt";:- ";+r";::ilr, ""1, t,":li{,:::{ T;i:"'x-.;,.,i:$":"""T'iil:ol{o"}ft*i.',l?nrrllrant' lne nortn nIt was rumlnous dribl;t cone leacling off to the south-
t24



west. A11 of the la,kes were now so
high tha,t their ra.mparts cut off the
view of the active portion most of the
time.

The southeast pond ,ancl the mai,n lake
rapictly rose during the morning so that
the former at 1:30 p. m, was visible
from the southeast edge of the pit 3

feet below its pla,tform and la"ter it
overflowed slightly.

L:rlge lava heaps hacl now been built
above the wall crack on the north and
southu,'est sicles of the pit anil opposite
the gatew-ays rvhich there, as at the
east, lead inwarcl through the crag walls
to the interior la;ke depressions. These
heapings stoocl above the level of the
rirn of the pit, both through overflow
anci uplif t sectio'n, ancl f rom both of
them flos,'s hacl pourecl right and left
atong the 'wall valley. The source of
these flows at the southwest heap was a
group of hissing conesl ancl the strong
uplift ha"c1 overturnecl the bronzy drib-
let cone of August.

At the north heap flows were pus'hing
across the surface and the rim of the
ni{ for 200 feet wes now buried to a
iepth ol from 5 to 15 feet beoeath tbe
pile of lava poure,l from the old rest
house vent. The ffou's from the lorlh-
ern vcnt had been swelling into tlomes.
The symrnetry of the three sources of
overllow north, sout'heast, antl south-
west, opposite t.he gaps in the tria.ngle
c,f crags, is very strihing.

The boclily uplift of the bench mag-
n:L $ias norv becoming pronouncerl in
its effect on the flat marginal portions
of the r.alley fi1ls. The south valley
crust was rising to hecome a crag, the
southwest heap of August, and the
northwest cone 'n'ere now uplifteil 10

feet over the rim of the pit, and zr11 th'e
crag slopes gave evidence of motion in
occasional sight tumbling ancl rolling
of rocks.

On Nov. 6 at 3 p. rn. the fresh short
overflows of the southeast poncl were
seen to terminate in elongate toes fol-
loniug tbe coursc o-[ the previous-cas-
cade. -The inner pit of the ponil had 12-
foot walls over the glowing melt with
considerable overhang. The atljacent
cone $-as hissing ancl flami.ng' Exannin-
ation of the eclge of the main lake
shoq'ecl the tiquiil there also to be 11
f eet clown, the banlis east anaL south
consisting of fissured. o dish shells cov-
ered wit-h Pele's hair. A glow holo
emitterl sulphurous fumes on the south

sicle of ,the eastern gateway anal similar
fume rose from the east cross Ieclge.
There were severa.l high and hea,vily
curtainec[ grottoes, t'he lake streameil
slowly eastward, covered with heavy
fotcliag skins and a.n islancl in the west
central region about five feet high
showed a low of jagged Points with
surfaces tipping northward.

There was now a ,tumbleal nodheast
valley or chasm, a, crag west of th,is
zr,ncl a, slope of talus leading down to
the northeast cove. The east leclge
overhung a low bench at the lal<e shore.
T,he ceniral pool was boundecl by cliffs
on the north and south sides ald a
flatter floorn est, Beyontl, on the east
ancl south sides of the $'est crag mass,
were m&sses of chokecl ancl uplif ted
material.

The north iake depression showed
flaming anal hissi'ng vents north, west
and at the middle crag chimney, ancl
fountaining coulal be hearcl in the lai<e
n.mir1 much smoke

The actLive north rim cone was emit-
ting a sluggish flow a fow feet toward
the west bu't olherwise t'he heap was
stagna.nt As a result of uplift beneat'h,
the north-n'est cone was brearking to
niec es.'The cra,gs conlirued to rise and the
lift of the southern floor wa.s rnal<ing a,

strong escarpment on the west sicle of
the southeln crevasse. Glow in the
evening \,'as not bright but fountains
of the southea.st ponal coulal be seen
from the Observatory.

On T,hursday, Nov. 7, 1918, at 5 P.
m., a circuit of the pit by south ancl
west revealetl a most striking change,
greatly increased upwarcl swelling oppo-
site the three gateways north, south-
west a.ncl southeast. There was a, sharp
earthquahe at noon followed in the af-
ternoo,n by ilriblet flowing on the north
with nu.merous lobes pushing out in the
northeast valley. At the southeast the
lakes were from 3 to 5 feet below their
banks, the streaming was east, the la,ke
surface glowecL with bright lines, there
were numerous fountains ancl grottoes
ancl large flarnes playeiL above the
cracks in the cone at t.he southeast
pond. Tbe island seen yesterday in the
main lake rtras now joined to the north
banl<. The south floor changing into a
crag was now so much uplifted as to
cut off from 'the southeast station the
view of the southwest rim of the pit.

The ,uplift effects were repeating 'the
725



tumescence of tr'ebruary-March last.
The southwest heap hatl liftecl so much
as to push up the oltl .eclge of the pit.
The great genelal uplift of the west
crag mass was t.ilting back the west
floor. The uplift at the northn'est cone
had jammeil the oltl rien of the pib
backnard so as to swell ii into a half-
tlome. As result of this the ryval1 cre-
va"se shorve'l increased gaping.

In the southwest poncl there was ac-
tir.ity at the ;moment only in the north-
'r,r'est ent1, but a, large new spatter dome
shor.ed above the inner cliff at th€
southwest side of the pontl. The north
lake was spraying high against its
north bank ancl the adjacent crag chim'
ney $ias flaming. The north rim vent
was hot and flaming ancl the fresh
flolr's rvere swollen everywhere into
rlornes glowing through the crackst
while mor-dng flo"n's rsluggishly trichlecl
in the northeast va.lley.

On Nor'. 8 in the morning the activ-
ity in'as c1u1l, the inner cliffs 6 feet or
rnore high. antl the rising of the crags
tliminisheil s.o that the next tlay they
$rere practically stationary.

During the v'eeh froni 8 p' rn Fa'-
t1ay, Nov. 1, to 8 p. m. Friclay, Nor-. 8'
the seismographs of the \\rhitney La-
boratory have registereil ole strong 1o-

cal shock antl :l succession of weak and
slight ones. This followed & period of
tin-o rnonths of seismic quiet. The strong
shook occurred at 11: l]3 p. erl'. Nol'. 1

with a first movement west northn'cstr
the tlirection of Ilokuaweorreo. The
seisnic swaying of the grouncl in waves
of long periocl continuecl until 12;26 a.

m. Nov. 2, fifty-tihree minutes' Therc
srere lecurrent quiCli-perioil shocks at
17:41, 71:52 and 12:07 suPerPosecl uP-
on the long waves, Other slioclis Nov.
2 were at 2:18 a. m.,3:01 a,. m.,5 a.
m. ancl 6:30 P. m', antl tlvo f eeble
shocks. Nov. 3 there rvere trvo weak
shocks; Nor.. 4 two f ceble spasus 

- 
of

trernh ing; Nor'. 5 one ver): feeble
spasml Norr. 6 one sPasm; Nov. 7 a

sirarp fe t shoch at 12:05 p. m', two
lyeatri shochs in the afternoon, antl trvo
feeble spasrns near rniclnight; Nor'. 8 no
earthquake.

A powerful teleseisrn Nov' 7, at 6:19

1'. m., Hawaiian tirne. gave evi'letlce o{
origi n J6u0 'kilornetels as'ay irl a dl r'cc-

tion protra,bly eithelnorth-northwest or
southlsoutheast. This earthquake great-
Iy resemble'l the slrocl{ which gale I isc
tb the ti.lal wave of Scpt.7. The origin

1!6

may har-e beel either in Iiamchatha
or uncler 'the South Pacific Ocean.

The microseisms and micro-tremors of
the n-eeii have been orc'linary. The c1i-
nograph penclulum wa.s jolterl west by
the strong earthq,uake of Nor'. 1 ancl
remai'netl in the offset position as
though the grouncl hacl suclilenly been
restored from its position of ea.stn'arcl
tilt aceumulateil cluring the previous
t-eek, ]'rom Nor'. 2 to Nov. 8 ithe
daily fluctuations of 'tilting have been
lhythmic with slow eastward tenclency.

HA\\TAIIAN YOLCANO OBSER,VA.
TORY, Nor'. 16, 1918.-History has re'
pea.ted itself at Kilauea volcano during
t,he week eniling Friday, Nov. 15, 1918t
in that, after considera,ble floirs on the
floor of 'the greater craterr another gi-
gantic subsidence of the lava column
has take,n place in a" fashion which up
to the present alm,ost duplica.tes the
events of Marc'h 26 to Apri'l 1 last' The
gleat cylini'ler of stiff lava, surmountecl
bl rocky hills, ya.u ning chasms anrl
lava pools has srunk bo,lily 200 feet
rvhile the liquicl lava in its midst has
relatively risen and overflorn'eii its
banhs. The o,nly topo'gra;phic features
of the interior of Halemaumau pit dis-
turbecl by the subsitlence ale the mar-
giral portions of 'the inner surface,
broken anrl piler'l lrith debris from the
rLisruptecl cliffs. There is left the fami-
li.ar fire pit 'over 200 feet c'leep, wi-th
bubbling la.r'a. pools amirl jnner cra.ggy
rirlges, one of which stiil stancls over
90 fee't above ,the liquiil. During the
maximunt clownwar:d movement there
have been many avalarrches antl small
earthquarhes, but the fume from the pit
has tiiinneil so a,s to be inconspicuous
alrl the comp,aratively frictionless
fluent character of the movement ]ras
been its most re,m'arhable trait' The
convictio'nr to the writer ts thinkingt
that the main lava. column is a stiff fluid
sulmountecl by th.e great crags anil
floors as, a riftetl crust, is i,nescapable
after inspection of one of these subsi-
tlences. The liquiil Iil1s the rif ts f or
ver'.r-limite,l ,lepths an,I wells up when
the- hlocls are squeeze'l in the narrow-
ing fur.rne of the true crater'

Al er-ent of no small importanee on
Nov. 10 antl 11, clwarfed by what fol-
lorvecl, n'as tre I'o rLmi,nous outpouring
of more lava flows from new vents of
the north rim localitv so as to sentl two
elongate serpents of pahoehoe far across



the n'esterrr fiells torl'arils Uin'ehahuna,
making an aggrega,te length of new
llows conparable lvith the overflows
of last tr'ebruary, but on the opposlte
siil e of 'the pit.

The rneasurernerrts of fhe week exhi-
bit the following remarka.bie changes:

N.or.. 5, elevation ce,ntral crag above
lirr, 76 feet; depression of lava lake, 17
feet.

Nor'. 13, elevation celtral crag above
lirn, 69 feet; ilcpression of lava lakc,
3iJ feet.

Nov. J.1, elevation central crag above
rirn, 17 feet; rlepression of lava, larhe,
72 feet.

Nov. 15, tleplessiorr central ct'ag be-
lorr rim, 32 feet; depressiorr of lava.
lake, 112 feet.

Nor'. 16, depressiou central elag be-
lo'n' rim, 142 feet; tlepi'ession lava. laker
239 feet.

These figures inrlicate that:
Nor-.5-13, central crag sarrJi 7 feeb

in 8 cla,vs, or 0.9 fcet per clayl lake
sank 16 fcet, or 2 feet per clay.

Nor.. I jl-16, central clag sanrJi 211
feet in ii days, or 70 fect pel tla.yl Ja'1ie
sa,nk 206 feet or' 68 feet per day.

During the fir'st of these three days
lhc centlal clag saltk 52 f'eet, the sec-
ond rlay 49 feot ancl fhe thili'l ll0 fcet.

On Sa.tulcla.y, Nor', 9, conclitions rwere
sluggish in the pit, cla.gs nearly sta-
tionarv, lall<es low and the new cone on
the north rim of the pit rvas hissing anrl
builling clriblet spiracles which showerl
yellom' sulphulous deposits. The con-
crete post of the north statiorr rvas
non' cornpletely surrounderl by heavy
flor,r.s. Glorving toes of fluiil pahoehoc
were in motiol in tlie northeast va1le1'
at one place on1y. Trhe turnescence harl
beel extenrled to the 'r'vall'valley floors,
for the rvall craok along the northeast
margi,n of thc rrortheast valley'was
closing togothel all along the rirn of
the pit; w,ithin t$'o days three to fve
feet of gaping hacl closecl to less than
a f oot. Other eviilence of up$rarrl
sr'r'elling was sthown by the backwarcl
tilt a,rl'ay from the center of the pit of
the fre3h flou,s of Nor'. 3 at the east
enrl of the northeast valley floor. Fur-
thermore the east cross }eilge hacl been
upse,t eastwartl so thart bowltlers had
lolled down on the fresh east valley fiI1
Ieavir-g tracks. One three ton bowlder
lay ten feet out opposite tlie east gate-

three rTays rnaile inspection ilifiicult.
On Nor-. 10 at 6: 30 p. rn. t,he north
rim r-ents rn'ere spurting in spa.sms ald
at this tilre strong revival of west-
s'arrl floy'ing starterl,

On }Ionrlay, Nor.-. 11, at 5:i30 p. m.,
a circuit of the pit bv the south and
s"est rim levealed from the view-point
of the 1894 lampart at the rrrcst niche
a long glowilg lava flow between there
antl the west wall of Kilauea crater,
pushirg its front southwestwarr'I. The
wliter crossetl to its front ald follow-
ed its whole length, fincling its source
at t'lvo neq' flaming ancl thissing cones
80 feet west of the cone at the north
horse corral. From that point the
course 0<eeps parallel to the edge of
Ilalernaumau antl 200 feet back of the
erlge anfl then strikes off across the
1894 flo'n',s which are, partly aa. This
florv r'-as 1500 feet ong, of wiclth r-a,ry-
ing fronr 30 to 80 feet. The ]ava is
the usual black lumpy pahoehoe. The
coles at the souroe n'erc ten or nrore
feet in rliameter with filaglee crests
anrl small flames. The cone at the cor-
lal glol.erl, but slightl;'. 'Ihe north
st:ltion cones $rcr.e \rery bright .nith
lecent swelling anr'l f resh flonrs f ronr
them ha,c[ pilerl up leve] n'ith the 'southwall of the co,rral and hatl penetlaterl
the colral entrance at its east encl.
The bench. mar,h monument is unin-
jurecl.

T,he crags and f ool's were still more
sn'ol)en, glon'lvas conspicuous uncler the
floor of the east fill, ffame,s were abuncl-
ant at the soutrheast pond eone, in
cracks a.t the east gate and above the
south glotto. Tlhe laikes stoorl four fee't
below their margi,ns with f ountairs
flinging visibly and there were sounc'ls
of strong activity in a1l the latlies. Glow
coull be seen in the west chasrn and the
inner crag vent of the nortlh rlepression
fl:lrerl bripihtly. Th'e rim of the pit at
the northwest cone and southwest heap
localities was no,w pusheal up in riclges
20 feet hi$h. The western scarp crag
was lif,tecl ancl the loom of all the crags
suggested high pressure, agreeing with
t,he eviilence of the abuntlant burning
gas and strong lava flow.

On tthe errening of Nov. 12 at 8 p. m.
nelv fronts of the western lava, flows
were plainly visible in motion farther
to the northwest than trhe first flow

\\ray. seen.
A heavy rain stolm for the next On Nor'. 13 at 10:30 a. rn. an exam-
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'ination of the flow loca,lity showeil the
north rim c'ones to be inactive and the
fresh flou's hot but no,t in motion. The
longer u'estern flow was unchanged, but
a seconcl arm starting from the cone
source had pou,red 400 yarcls northwest.
T'his x'a.s tlhe flow visible from the Ob'
serva,tory.

On this ilay tlhe crags had begun sub-
sitlence ancl there "n'a.s slight slitling of
talus. The easteu latres stoocl 5 to 8

feet below their banks, the main lahe
crustecl ancl stagnant except for east-
ward streaming pools a,gainst the east
a,nd north bailks, into the south grotto
and at the west encl. At the north and
west there was spaitter constructing antl
the liquicl :rppearecl rising. Tlhe east
covebank ,harl caverl in, enlarging the
cove. The southeast pond also appear-
ed rising, its crusts being quiet except
for fountains against the northeast
bank and a collapse seen at the north-
west shore. The cone east of the poncl
s'as sulphur sta.ined and flaming. The
north lake had been overflowing antl
extenrling itself voluminously so that
with its overfloryvs i't had now a horse-
shoe shape extending arounal flhe nort,h
side of the crag west of it into the
nortihwest pond depression, There was
zr fresh spatter heap a.t the western
flame vent locality. In trhe evening at
11 p. m. ihe crags stood very high, a,ncl

all the lakes were motlerately bright.
Tn the early mor.ning of Tihursilay,

Nov. 14, 1918, there was a,n earthquake
felt generally anil rapicl subsiclence of
the lava colurnn began. At 10 a. m'
everything in Halemaumau haci gonc
ilown about 50 feet, the sinking was
continuing very gr:r.iluar11y, and the lal<es
were rising relatively to the bench
magma ancl flooding their margins' On
all 

-sides, 
a,t the bas,e of the outer wall

of t'he pit, a.n annular zone of the wall-
v:rl}ey floor albout 30 feet wide slopeil
inn aid .at angle of 30' to 40'. The
steepest of these slopes east anil nortlh-
east had wicie gaping crevasses at the
top. Avalanches were very small bui
incessant. The fume had thinne,l. A
wicle platform of fresh overflows from
the main laflre covereil the centra,l re-
Eion, an'l the la,ke was still building
iresh- black glistening spa'tter margins.
The U-shapecl pool of t re north ilako
had overflowecl the northwest ponti ile-
pression. There were fresh flows from
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cracks on the wall valley floor norNh-
west. In the nort'rern arm of the south'
rvest poncl contjnuous lountai ns playeil
agai.nst t,he base of tbe ecnlr'al crag
m-ass. The southeast poncl was brim-
mirng.

S[elves clung to the etlge of the pit
on a,ll sides ancl the recently upheaved
e,lses north northqcst an,l southwe't
bad seltle,l brol< with trruch cracking.
There vrere wicle rn':r'll cracks all arouncl
but. the interior topogra.phy 'of the lava
colunn hept its integrity. The gen-
tlest inwar'tl slope rvas at the south
floor, tr'Ia,t areas of floor remained i'n
the west and northeast wall valleys.

On Friday, Norr. 15, at 11:30 a. m.t
the column hacl sun[< 50 feet more, but
a, much more rapid.fall took place clur-
ing the next tu'ent.y lour houls. wjih
some spectaculal le'l hob avllonchcs at
ni.ght. The subsidence continuecl very
cvenlv. witb conliuuous 5mxll slrl-
annhe"s, exflaot',linarily thiu lumes, tbirr'
shelf veneers at the recent high level
rnark, :r cliff below 40 1o 50 feet Iigh,
then the inwar,l sloping steep riug of
floor ma,tter tending to lose its flat sur-
faces and break up into a talus. This
outer ring slope was uniform east, nort'h
and west 

. 
but the soulhel'n floor slopetl

in"w':trd ,miore gradualrly with some
brea.king down in step'' The rrorthcasi
r alle.y ippealecl to be tlre lowest rlo-

nresslon.- 
-The southeast anrl southq cst

pon,ls occupier{ ileprcssiono 20 leet rleep

Lut wcre building blac} ovcr.frow mar'
gins as were tlte olhcr lrkes. Tountlin-
ins in the Iakes was il progt ess at ttL-
merous crescent nicles. Tho main lalie
at 11 a, m. had a shortt violent a'nt1

noisv sitling spell of four ot' five fect
of lon'ering, with hreaking up ol erusts
anrl ,a seeth'ing of, multiple fountains,
ancl similar mi)cler spells of the same
sort 'happenecl from 'time to time in the
ot'her poncls. Quiet cmsting followed
verv quickly with complete recovery to
the' biimming level in a few minutes.
The platforrn ancl cone a,rljacent to the
south-east ponil hacl collapsed anil the
pon,l was enlarge'l to a squarish shape.
Streaming in the southwest pond n'as
northwaril to the perpetual fountain
but elsewhere streaming was indefinite.
Fou,ntains in the main lake qrere against
the northeast and south banlhs ancl in
the north lake high spatter banks rn'ere
bui cting on btoth lhe north ancl south



sirles. A small pot, with rim mueh high-
ei' thal the north lake, fountainecl con-
tinuously at the northwest poncl local-
ity. The cascaile locality of 'the new
flon.s at the north st:r.tion retained a
wirle or.erharging shelf of freSh lava.
The nolth'n'e.st cone lhacl fallen ancl ne'w
ci:acihs yarvnetl in the olil rim at that
locality and neal the oltl north stzttion.
Srnall qualies rn'ere feit on the eclge of
the pit, anil seleral at the Observatory
rlele felt rluring the night of Nor'. 15-16
r'hile the subsidence moyement rvas at
its nraxirnurl.

During the 'n-ecili enrling at 8 p. m.
Friclay, Nov. 15, 1918, the seismographs
of t,he ]l'rhitney Laboratory registererl
cishteen local shorks a.s follows: One
small sho,.k rtrorning Nor'.9, an'l two
ir the night Nor'. 1l-12; ts'o felt shocks
il ea.r'ly nrorning Nor-. 13; one f elt
Shock in the eally n'orning Nor'. 14;
trvo srnall trenrors night Nor'. 14-1.5,
anrl ten shocrhs increasing in percep'ti-
bility r1ur,i.ng the tlay anrl eally er.ening
Nor'. 15. \ficroseisrns ha.r'e been moc]-
erate cluring the week and volcanic mi-
er'otrenrols increaserl Nor'. 15. The tilt
of the grotntl, shol-n by the enst-n'est
elirrograph, l'as slolr.lv eastnlard Nov.
I to 13, r.ith but sli$ht rlaily fluctua-
tion, changilg Nor'. l't-15 to the rn'est,
rvith stro.ng cliurnal mot'ement steeply
l'cst a.rrr'l more gently east. The seis-
nrographs har-c indicaterl strong north
tilt since the surlilen spurt ancl earth-
quaike of Nov. 1, ald this north tilt
becarne etcessive at the time of the
suLrsi'tence Nor. 1t.

HAWATIAN YOLCANO OBSERVA.
TORY, Nor-. 23, 1918. The week encl-
ing tr'ritlav, Nov. 22, 1918, was c'lis-
tinguisherl at Halemaumau by the max-
irnum stage of the marked subsirlence
reportecl last weeili, followetl by recor'-
ery of the lava column. Great numbels
of local earthqua,kes a.nc1 tremblings
accompanied the sinking of the larrra,

the earthquake frequency varying t1i-
rectly with the speecl of the downt'artl
rnovement, and the seismic activity
ceasing rvhen the sin0ring stopp'ecl. A
great quantity of liquicl lava s'as evolv
erl simultaneous y rvith the tlowngoing
of the bench magma, a.long with almost
complete clisappealance of fumes. When
the crags began to ris'e the smoJre reap-
pearecl.- The mea,surernents were as follows:

Nor', 16, depression central crag sum'
mit, 1.12 feet; main lake, 239 feet.

Nor'. 18, depression centrail crag sum-
mit, 156 feet; main l,ake, 220 feet.

Nor'. 20r depression central cra.g sunr-
mit, 152 feet; m'alin la[<e, 226 feet.

Otlher measurements Nov. 20 gave the
following: Depression summit north
crag, 157 feet; of summi.t west crag,
18i3 feet; of north lake flows 209 feet'
antl souLheast ponil flows 219 fee'i'

There rvas thus a rise of the liquiil
lava. Nor'. 17-18, two da.ys, of 19 feet,
arrrl clepression of the central crag_of
14 f ee,t; equiva'lent ,to an actual dis-
placement of the liquid of 33 feet. Dur-
ing the ncxt two davo 1gou.19-20 tho
lake sank 6 feet an'l the crrg rose 4
feet, making the relative movement
tlon'nrn'arrl of lake magma, to bench
rrasnra l0 feet. The net effecls lolalive
to'a fixc'l slation on the rim of TloJe-
rnaunau were:

Nov. 17-20, 4 tlays, central crag sub-
si,le,l 10 feot, or 2.5 feet por' (lav.

\or. 17-lo, 4 davs, lake rosc J3 feet,
or 3.25 feet per claY.

The eentral cr:ag on Nor'. 20 stood
alove the lall<e 74 feet, the nortlh crag
69 feet, antl the west crag 43 feet. The
slope of the newly flootlerl floor area
wai rlorvriward 10 feet fron the north
lake rlepressiorr to the southea,st poncl
alea, the formel being a, conduit area
anrl the latter a sinkhole. The main
lanre or east pool lay in an inner pit tle-
nressc(l 10 feet below this -floor. Just
as in A1,r'il, 1918, the tlansilion from
sinl<ing to rising starts hy liquid lava
flooding amtl partial tlrowning of the
crcgs. Then the erags and froors begin
to Jq'ell up rn,1 smoke holes inerease in
numher'.

On Saturtlay, Nov. 16, 1918, at noon,
there were incessant rosh slicles in the
pit an,l occasional fairly heavy ava)-
a nches, maki ng much ,lust' Tho flootleil
floor,s were increasing in size, especial-
lr- in lbp central part of the pit. The
aatir e lal<es were buililing spaller
tlomes, the fountains being vigorous at
the nor:th laX<e, main lake, southeast
non'.l, soulhwest pon,I anr] west arnt
non,l. Ocaasional spells of breaking up
p61l'l occur along with the,levelopment
of centrail fountains and ,subsidence of
the liquid surfaces, but rnost of the
time the lail<es re.ma.ined crusteil ancl
showecl little clefinite streaming. Tn 'the
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central region,nofih of the central crag
there ril'as a, sma,ll round pond in a' crust
of fresh flo,ws,. The northern shelf of
fr..e,sh la,r'a. hacl fallen from the eclge of
the pi't, trhere was still a large over-
hanging bloek clinging at the east anil
hea,vy falls were in progress at the
southwest. Tho genera,l conclition sug-
gestetl a la,va column becoming stal ion-
irry with free gas reaelions. much heat
generating liquirL lava ancl the marginal
talus approa,ching acljust;ment.

This *as confirrnecl. next c1ay, ancl on
Nov. 18 at 3 p. m., the crags were sta-
tionary 'anil the lahes rising and flood-
ing the rr.hole central area. A steady
continuous fountain bubblecl up at the
northwest pond iocality. The general
effect was like :r. manufacturing plant
with furnacesin fu'll blast, ten fountains
coulcl be counted ,a,ncl at the spatter
clomes and crescent niches thero 'was
much blowing anil splashing ancl ;the

fume was very tlhin' A rhythmic foun-
tajn burst about every 40 seconds at the
west arm a.nd a festoonetl flow poured
thence northward along the gulch be-
twesn the west crag mass and the west-
ern valley escarpment' The whole cen-
tral are'a w,a,s a" r'ast poolecl flow occa-
sionally sfhowing craohing ancl founcler-
ir.^q crusts. Laige quantitties of Pelets
hair were rising from the Pit, there
were puffing cones on the north sicle of
the north lahe and the souttrwes,t side
of the southeast poncl, two active spat-
ter heaps occupriecl the south siile of t'he
soutihwest poncl anil others indica'ted ap-
nroximate'sborelines of the main lake
nort,h, south, east ancl west' Excepling
the southeast anil southwes't poncls, the
la[<e bounc]a.ries were indistinguishably
merseil in overflow. The west antl
northeast va,lley floor's were now mostly
covereil with talus. The south floor re-
mained a. benclh sloping gently inwar:cl
in a sernicfircle ancl east of it there was
a slope composecl of verv large blocks.
Remnant shelves of fresh )ava elung to
the hieh eilge northeast antl soulh.

The spread of the lew flows on the
floor toncled to subrnerge the smaller in-
terior crags an,l the lsestern crag mass
as s-ell as the west talley escalpment.
The central anil northeastern crag
ma;sses remained high. The forrner east
fill, ea.st cross lealge anil soutiheast pin-
t acles were now completely burietl un-
der talus anal this region hail probably

sunke.n most. The borcler ring of up-
tiltetl floor rnaterial had crumbled to
talus except at the base of the south'
southea,st and northwest cliffs. The
soutlhwestern cldff showecl a burnt-Iook-
ing blackish wall with vertical scrap-
in[s. The central steeple had split into
tw-o pinnacles. The profile of the eLlge

of the pit shower'l rew hunrps southwest,
ancl noith macle by the recent flow heap-
ings ,at those places.

On Weclnesclay, Nov' 20, at 11 a. m.,
the detail of the new pit coulcl be seen
very clearly, tho'ugh the smdhe vents
wer"e increasing in number, especialtry
north of the central region. The main
lake had beco'me a small kiilney sihapecl
ponal at the locality of its east pool, the
tiquid standing 10 feet below its nnar-
gin, streaming eastrrartl, splashing- in
6r'erhanging grottoes, hung rvith stala-c-

'tites, nolth, south ancl ea.st. The south-
east 

-ponr1 
ha.t1 becomo conl'ertecl into

a. fiad cone with the tracery of radial
flows on its surface 'and a,t its s;ummit
vras a fir'e-foot op,e1 no1 leading into a
briqhtty glowing interior. A smaller
clriblet'cone stoocl at the southwest base
of the larger lheap' T'here was no trace
of the poncl outtrine and fresh flows
from tlhese cones covered the flat on
their west siile out as far as the base of
the steeper portions of trhe central crag
mass. The ald southeast cone n'as still
in nlace on the south side of this area.
Other fresh overflows extcn,le,l south-
east from the main larke anil through
them on y a small remnant of the south-
east pinnacle pro.iecte,l' Thp north la;ke
ha.l berome a small Pot aboul 5 feet
ilee'p, showing liquicl lava, sulmountecl
on its north edge bv a large ha f-rlome.
The northwest poncl cone r4'as now a

smatl spatter heap antl from it an elon-
gate pool of flow lava extended south-
wartl lto the base of the west crag, itt
crust occasionallv cracl<inq up and re
ve:rling the glowing melt beneath. T'he
west arm pond was anofher small bval
1it anil the rhvthmjc founlain beneath
-a, large spatter heap on its east side
occasionally'explodeil' The southwe'st
nonal had beeome a small clreular pit
with marqins 8 feet tigh.

There were frequent sinking spells in
tlie lakes accompanied by a goocl rleal
of turbulence anil at suoh times there
qras ava,lanching f,rom trhe high walls.
The west valley floor ihad been flooded
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Nov. !, 1918.

NEW NORTH FLOWS

The for:Lntain pot at thc
rrolthr-est florl's, 1l

rolth corral, soulce of tho
a. m.

Nov.5, 1918, 11 a. m. Thc lorth station rrear'lv ovei'tr'helmerl



OF HALEMAUMAU

Nov. !, 1918, l1 a. rn. ltemains of
lolth trig. statiol. Llva

olrI north xa]1 (lcft) an(l
cascac1 es pouring into pit.

r\ov. Ii3, 1!)lii, 1l a. rn. Nor.tlL
across ICrl- f0\\,S. Nolth rtlag

corlal aril
on ljght.

s0u rc es,

goverlnrerrt bench marli
Cones sholn $el'e the flow



acloss the miilclle sacltlle of its escarp-
ment -by fresh flo'ws rvhich cradhed up
and shol\'ecl liquid benoath. The gen-
eral condition inilicateil that the stiffer
la.va column rvas b'eginning to rise antl
protluce conclensation chamber:s in the
tunlels anrl rrells beneath the floor.
- On I'riday, Nor' 22, at 11:30 a. m.,

the floorwas foulcl uniformly rais.ed b;i
leneers of fresh lava flow ,all over the
bottom of the pit excepting the north"
east valley. The wesiern-escalTment
was mole submergetl in its midclle por-
tions so lhat only small remnants sfoorl
up under the west station and at 'bhclrorthr"est crag. The florvs fro,m thc
sout'heast ancl sout,h'n'est ponds hnil in-
creaserl so that the oild southeast colc
l$as now surroundeil by new Ja.r'a. The
oper pot at the southeast pond was clos-
eil, but thele was slight glow in craers
soutthvgest of it. T,he rnain lake ancl
southu.est polrl were pits still smallel
t,han befole"lvith.r,valls 10 feet high.
Tn the folmer therc was fountaining
in grottoes hung with stalactites nort[
ancl n'ortheast. A slightly broken dbwn
pond clepressiorr hacl a.gain appearecl at
the base of the cerrtral crag on its norilr
sic1e, ancl a retv cone had formetl on
the eentral flool neaL ;tlhe eastern base
of the 'west crag nrass. The latter
r]'as nor r contpJcte,ly surrounclecl lry
fresh flows ancl a.ppearecl lirhe a nai-
row elongate jsland with the oltl ihnob
rising f rorn its miclclle. The promon-
tory of srnall crags ifhich lracl formecl
an extension of the northeast crag mass
toward the center of the p t was rrear-
lv obtliterated untler flows ancl only a
small remnant of the small crag in the
norlbo n depressiorr llolluderl ebove
the f resh floor. The west a.rm ponrl
'n'as smaller. The pontls lvere mostly
clustetl over but occasionally a sotne-
rvhat explosive fountain .woulil trrealk
through the crust of t,he southwest
ponr1. Some small rock falls took place.
The areas s'moking Iay on the lrorth
side of the soufihwest ponil, the west
end of the main lake, at the north ]ake
cone anrl at the north depression cra.g
remnant. The margin of the pit show-
ed no changes.

In the Whitney Labora.tory for the
rreek endinq at 8 p. m., Nov. 22, 1918,
there ha.r'e be,en registered seventy-four
local earthquakes ancl spasms of trem-
bling, sixty-nine of which occulred. dur-

ing the twenty-four rhours ending at 8
p. trr., Satur',lay. Nov. 16, the rlay of
nraximum lava subsidence. The others
r'vele tvro shoc,hs in tihe early morning,
\or'. 17, an,l three slight sprsms ot
trembling on the 17th, near miclnight
of the l8lh. an,I jn the rnolrring of ihe
19th. A pronounceil teleseism .!vas reg-
istererl al 7:25 a. m., Hawaiian time,
Nov. 18, 'nhioh gave ,evidence of origin
:tbout 8550 ki ometers away. The mi-
croseismic vibr,ations increasecl strcngly
cluring the lveek, especially in the north-
south azimuth as usual, and coincident-
ly with a spell of caln weather with
sonre verl' light southerly breeze. fn-
crease of rnicroseismslryith such weather'has heen noticecl before, Apart from
the spas,rns of trembling above moted,
the harmorric microtremor showecl stright
increase Nor'. 20-22. The clinograph
shower'l increase of tilt to the rvest until
Nor'. 21, then the pendulum noved slo'n--
ly east with gr,adual clecrease of the
cliurnal fluctuations. fn the meriilional
azimuth ,there has been further slow
northwarcl tilt.

}IAWAIIAN VOLCANO OBS.ER,YA,
TOIiY, Nor'. 30, 1918.-The tendency
reportecl last week for the net move-
ment of the lava. colunln to be down-
rvarrl for the bench magma anit upwai'r1
for the lake magma continued until
\rov. 25. Then came ,a marq(e{1 change
to sharp rising of the entire lava col-
umn, the crags ancl floors lifting faster
than the ladres. A11 of this has confirm-
erl the expcctation that fhe November
subsitlence, in accorclance wit r prece-
{ent, wou1r1 be a temporary one, An
ilteresting feature of the recovery re-
caUing again the events of Ja.st spring,
hrs bopn the Iagp:lnE of the stiff crrg.
anil floor-lava behinrl the rise of the
Jiquiil lava by about 'ten 11ays. The
liquirl has risen in floorling spurts n'ith
,liminishing volume, while thp stiffel
floor matter has slrolvn risilg tendencv
l'ietu.een these spurts.with very marl<erl
jncrease in its speed of rising as 'theliqrrid spurting spells,lwintlle.

The clinograph has ag:rin ilemonstrat-
erl perfect accordance betn'een the
west east tilt anil the measured fall
and rise of the bench magma. Tts
movement appears to be inclependent of
the spurtinE of ,t,he liquitl lava. This
accords wit,h the supposition tha,t tthe
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liquid lava is relatively 1ocal, that the
:bench uragma is rrore representatir.e o.f
the cleep lar-a column unr.lcr X{auna Loa,
anil that the tilting measLrrecl is clue to
a srrelling up or shrinking back of thc
hear.y stiff borly in the {issures, under
the center of the fslanil of I{a.rr.aii. This
stiff ccrtral fluirl from which the filling
of the Kilauea shaft is but an offshoot,
rrray be expectetl to rnove much more
graduaily than the lava in llalemaumau,
this lattcr being subject to sutklen fluc-
tuation clue to surface release of pres-
sllre. Thc clinoglrl,h mrrinre \vcrc pr'c-
cisely accortlant rn'ith thc great subsi-
r'lerrce a.nrl the fo lor,ving recover'1', but
the progress of tilting betrveen the
turning points was much more graclual.
This learls to the supposition that the
excessively rapitl r'lrop of Nor'. 8 anrl 9
wa,s melelv a culmination of the gas
effervescence which harl begun with thc
sudilcn larra 1lorrys of Nov. 2 anrl that all
of this protluction of liquirl la.va rvas
a local culmina.trir-e gas.hea.ting effect
due to release of pressure lvhen 'lhenain la.r'zl :boil;' in the rleep fissures
reacherl tbe linrit of its rpn'arcl sqlleez-
irg'

A sunrmar'1. of Nolcrnlier nreasure-
rnents m.ith lcfelencc to thc southeast
lirn of the pit is as follows:

Nor'. 5, elevation ccntral ci'ag, 76
fect; rleplession 1akc, 17 feet; depres-
sion of ccntlal floor,12 feet.

Nor-. 16, rlepression central crag, 142
f-oet; r'lepress:ion lare,239 fcet; clepres-
sion of central floor, 230 feet.

Nor-. 20, clepression central crag, 152
feet; clepression lake, 226 feel; depres-
sion of cen,tral floor, 216 feet.

Nor'. 22, depression central crag, 158
feet; depression lake, 235 fcet; clepres-
sion of central floor, 225 feet.

Nor'. 24, deprcssion central crag*, 153
feet; rlepression 1ake, 198 feet; clepres-
sion of centra.l floor, 198 feet,

Nor'. 26, clepression central cra.g, 155
feet; rlepression lallre, 185 feet; clepres-
sion of central Iloor, 175 feet.

Nor'. 28, tlepression central crag, 104
feet; rlepressior lake, 173 feet; depres-
sion of central floor, 165 feet.

Nov. 30, clepression eentral crag, 80
feet; rlepression lake, 140 feet; depres-
sion of central floor, 125 feet.

llxanining first the measurernents of
1eo

the past ten days rve finci Nov. 21-22
crag subsirlecl 6 feet, or 3 fcet per
d,ay; ake 9 feet, or 4.5 feet per c1ay.
Nor'. 23-24 crag rose 5 feet, or 2.5 feet
per day; lake rose 37 feet, or 18.5 feet
per ilay. Nov. 25 28 crag rose 49 feet,
or 12.25 feet per rlayl lai<e rose 25 feet,
or 6.25 feet per clal'. Nov. 29-30 crag
rose 24 feet, or 12 feet per tlay; lalke
lose 33 feet, or 16.5 feet per clay. This
exhibits the famili.ar alternation be-
tween bench antl lake nagmas. The
actual tunilg point of the bench mag-
na as a r.hole, clecketl by leasure-
ments on other crags, was Nor'. 25 26
anrl its real movement Nov. 21-25 was a
slight rlepression rvith much dro'n"nirg
by lava flooris. The lift of the bench
magma from Nov. 26 to 30 was really
approxirnately 15 feet per r1a--v.

It appears then that the lakes:rnil
flools reacheil their lorvest Nor'. 16, but
th.e bench magma ::emained o'w' to Nor'.
26. The floor until the 25th n'as built
up la.rgelv by flooiling, thereafter it rvas
lifted botlily. Tlon Nor'. 16 to 25 tliere
lyas a gairr of 55 feet of actual eleva-
tion of the floor by flooding rn.hile the
bench nagna slowly subsitlerl 11 feet,
maliing a ret constluction by lava florv
Ycneers of 66 feet.

Afrter that, Nov. 26 to 30, the
iose 9 feet per day, the floor 10
per rlay and the central crag 15
pel rl:ry. The relief of the central
has been as f oi or,rls:

Nor'. 5, crag stood 93 feet above

lake
fe et
feet
cra€f

88 feet above floor.
Nov. 16, crag stootl 97 f eet above

lake, 88 feet above ffoor.
Nor'. 25, crag stoocl 30 f eet above

lake, 25 feet above floor.
Nor'. 30, crag stood 60 feet abor.e

l:rk", 1i feel above floor.
On Nor'.24, 1918, at 11:30 a. m.,

there r'vas almost no fume ancl from
ten fountaining areas the floor of the
pit rumbletl ard clanged Jilke a factory
city. The ake ou,tlines were clrowned
under tle spreacling floods, intense heat
rose from the glowing surfaces ancl the
encroachment of the liquicl lava on the
clags s'as much the greatest s,ince 1916,
In the main lakc and southeast ponrl
areas tlie streaming was eastwarcl to-
lyard fixecl fountains. A flow was pour-
ing northeast,n'ard from the central re-
gion ancl another westlr'arrl f rom the
north lake. The southwest region 'lvas



stagnant. Trom tirne to time there was
much crac0<ing and foundering,

The northeast valley n'as clearly the
low-est place in the pit but the flows
harl not yet invarled it. All the rest of
the floor was one vast pool of live lava
pattcrne(l r'vith f estoons or with the
smooth plocluct of the cracking and
founclcring process, 1'rom the southeast
region florvs ha,iL begun to tricthle into
the south chasn, the central steeple hacl
becolrre isolateil from ,lhe central crag
lnass by the flootls aibou,t it ancl only
vcry sma'll scarps lemainecl of the north
and south ends of the west valJey ridge
ancl of the elongate portion of the west-
ern crag mass. The midclle promontory
of the noltheast crag mass entirely
submergetl as rvere the north central
locks, the olcl southeast cone anrl the
r-cst centlal floo:: cone of recent cle-
r-eloprnen t.

Th,e main lake 'rl'as outlinetl by foul
f ountains anrl an eastlvartl streaming
placc at the site of the formcr narrows.
The southeast poncl was markecl by bub-
ble f ountains besitle a small spatter
heap antl t'he southrvest poncl by foun-
tains ancl spatter on its south side anil
one fountain at t,he nolthwest corner'.
The rves,t arnr ponil was a small cilcular
basin n'it'li:t, spattei'rarnpart on its
easteln sidc, east of lv rich a small ori-
f ce was blowing lil<e a locomotive. The
rrolthwest pond $.as mattred by a. hiss-
ing biack cone and the north laike by
a small fountaining pool with a largc
tlorne east of it. T,he noises rvere of
hissing, plashing anrl pouncling. \'\rhit-
ish r-apor rose at the north crag, the
central steeple, at the south encl of the
lr.est crag ,mass ancl at the south and
southwest talus.

The norv flood a,buttecl ilirectly against
the talus north, northwest,and lvest,
covering rthe whole of the west valley
and the sloping southern flool t'as cov-
erer] at its two encls. Southeast the
nerv flo'n's lapped against the largc
blocks of rock at the foot of the cliff.

On Montlal', Nov. 25, a"t 6 p. m., the
flows hac'l spreaf, to the north east val-
ley through the gap at its northern enrl
a,nrl the u'estern crag mass was ilrownecl
.lr'ith tlre exception of its summit lhnob.
The entire rvestern escarpment rvas now
subrnergerl. At intervals the west arm
poncl sent up rochet sprays of glowing
lava 50 feet into the air an.1 smaller ex-

plosions occurrecl at irregular intervals.
On the north antl east sides of the
southwest ponrl its margin was elet'atecl
as though 'the central crag rnass were
rising, but west ancl south the ponil
nerged into :t. flow r'r.hich extended
arounil to the n'est arm depression. The
rlain lake was ,a smal oval pooi rvith
banks 2 f eet hig'h antl f our spatter
tlomes rn'here fountains antl flames play-
ecl. The north lalre half tlome n'as hung
rryith srtalactites and t,he southeast ponal
cone xras flaming ,ancl hissing. There
.rrere flames also at the rvest arm ponrl
anil at the north cone antL e\rerywhere
lrere glon'ing livc flow.s ancl signs of
high gas pressure anrl rnuch gas combus-
tion, The fumes were very thin and the
noise of slitles had mostly ceasec'lr but
the rernnant inner leclges of the recent
lrigh lerel l:rrl on tbe south sotttheasf
ar,l r0lth lr:r,l fallen since thc pt'cViotts
da;'.

On Nor'. 26 at 6 p' rn., the glowing
fresih flows lr.ere fcwet, the lahes east
altl southeast shon'ecl cleepel inner pits
and the central t"egion north of tle
central crag mass appeared clark as
though thc floor there rtele liftecl.
Farthel nort'h, rtest ,anrl rrortheast the
glorv of fresh flows r'vas bright' . The
central crag mass ap:peared higher'.
]'lalncs a.nr-l fountains lvere muclr beforc
but ,t,he southwest pontl again showed a
rlefinite margin 5 feet high on the south
'and wcst anrl the main lake banks I'ere
of sirnilar height. The southeast cone
harl betrome a flaming filagree anil there
T/as a very marlrecl paltch of glowirg
filaglee clrrsl on the norlb ban\ ol the
main lale. The s1'raying flotn tlre west
arnr norll hatl rlecroase,l an,l fhere wes
some' high sprawing at jlre sou{heas,
corner of the mall lake. The grotto on
the north sirle of the lake rn'as hung
inith sltalactites. The north lake cone
was bright but not active.

On Thursilay, Nov. 28, 1.918, at 11 a'
n., the flou'ing had ceasecl antl plo-
rouncecl lifting ancl crachinq of the
floor and crags had set in. The whole
central floor as far north :r.s the north
lailie cone and east anil rvest to the talus
margins of the pit was sulphur staireil
along sma1l craclhs anil very pronouncetl
up,waril sn'elling was exhibitetl as a
pressure rirlge along the line of the
chasm ibetween the southn'est ancl south-
east poncls
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'l'hc finr1 floo,lins.. nre(unlebly of the The souiheast pon(l conc nas hissirrg
::*l;,^:.{ }_:.. _r.f,t 

t'-a,1't94t 
""*"t"'iol"- i;;; "o"u smal glorving cracti. Thee't nox's exten(lirg to the talus south- southn,est ponrt 's,ho1r,et a, glon,ingeastwarrl from a l,arqe cone at the cavern a.t r,ie northwest tunnel, it wassoutheast pon,l site --anrl 

southwest. ;;.t; over most of the time but thewarrl f ron the southwest p0",1, ;;;;;;' occasionally broike up. Smokerlriblet flor,vs at the northw"rt -i"gi; t oif"irr.r""r.,t, especially at 6he south_of the floor ard a'broarr no"'.e"ten,iil; ;;;; cor,ne" of the rnain 1ak,e, ro'th anrlfro'rn the nolth lake cone souilrla"a uriii 
"1".t'-of ilre cerrtral crag ,nrass, ancl atersf u'rr,l so as to floo,l across lhe 51,1,1gf ii,; l;. ot. ilre rrorrh crag. Sorne rrirrof tlie lortheast craq mass down the ;tc-'a;'rose frolr the talus, due to theLra.kslopo into the lortlre_ast r-ritel. 
"r,*1.1, 

c ,lo\4.lrpour of llre I,r.er ious rla.'Glistening spatter clomes had. t,een b.,iii inli,.io",,"orlr, n-ine inches 
,of 

rain .liarlat the southeast corners respectivery 
"i i;ii;; in tvi,enitv-four hours. ,r.he cer-the main jake anrl t,he soutiwest p"o"a. ir"i' .'"ag showerl increasecl height, theThis pond rras trianp.uh,r",as before'vrith rlo"tf*".t crag rnass was more noclerate-, lo$ sourlr$cst shoro tt,,."e,-ie"i f,fgi; i;',:r';=",1 an(l the rvest crag, rlnrosi sub_ar'l e tJ-foor ctiff on itr,,lflrli ,rd";lii ;";;;;i. shouc,r rro signs as ver of ,tif_si,les lifte,l Lv fhc sn.elling up of ihe in,nir;'al liftirrg.centlai crag mass. ";il;. 

Whitnev Laboratory of seis_TIte irnrrerliate effect of t,he uprift, morogv r,'j t,r-* *L.L.."ar:"g';t 8 p.'r.,
l^-..ii.ll ir such reses, \lras to starf cotl Nov.'29, 1918, rt,here *"1" iiei.t.""a forarise and,_erJai'gcrneut of la4res, and a. cal eartihquake shocllis Nor,. i3 ut t0,01

.:;:il ,,:Tii,l" l",i'Jl":?ir.:".,.t',i #,1i";',i:[;;Ji"a;'$,,il,"J; {;f;li 
"lj 

*joF*i;:iug a parlarr,lte to ilrat pool hail 
"p;;;- ;;i,i;i 4:53 p. [n. n:ricrotremor. Iras oth-erl on the nolthrvest sirle,-of ilre cerforal ."*iJ. it,""n ordinar.r,. Ilicroseisrns in_steePle. The u.alls of this_pot alrl of 

",.."r"a ;, 
"r,rulii,..;i. 

i,i'.1"ri *t.n'cthe mairr lalhe .n'cre n feet rrigh. sour. Not.":l:g ,r",:iis 
"'.,,r,ii,*,".t.rr,, n.r"abanks 'll''ere seen to collapse oi tlr",r,nr_ a,"f rr;, storm ani.l aba.teil fhereafter,gin of thc nain iake. ;rr. ,,|.fl, souilr cornponent allr,avs thtr

_ 
,l hc ollf rlrall valler.s rrorv rlefine,1 ;i;.";1,;;;., but 6re east_rvest a.tso bcconr_-n-ele so'rthn'esit ancl northeast, thc _for,- inq- .,ary prororrcer.l Nor,. 27-2g. The

1_e1 ;,xlen,line along_tlre ol I sou-th floor nlil,n.,.anh shon.e,l continue,l 1\.esru_ar.,Ianrr tnerce rt'ests-ar([, rewly tlefinetl by t,;lt to Nov. 25, siationatv conditjonthe lift of the sorth chasm riclge 
""A mL., 

" 
ZA. arcl on Nor,. 27 strong east_

:i :,.^":y" ::f ",'1,'""1. 
on rhe pacr si,tc .;r";,i ;iir'r;d; *n"t"l -l.""ri,l"e,t 

an,tor rre rnnnel connectinq the southwesf ircreased tto Nov. 2g .inclusive, anclponrl anrl ,the west arm'po_ol.

"^Il: ".olth .cone was yetlow rrith_s01 i:;;; 
-rtinht 

No.,. 25 28 anrl incre,aserlr.rrir Ir(' .lol)oslls Fn,! no no.il(l_ was fher.e .qpp*-hal af ier thal iime. The meri_visible. The main ,lahe harl wirlenecl, rlional tilt contiruerl nortirwa'il.strcaning was eastwarfl anrl marg;inai 
.'" - "

fonntails playerl north, south anil least. Yerv respectfullv,
The small cerrtral pond rvas fountaining. .I. A. JAGGAR. .IR.
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HA\VA]IAN YOI,CANO RESEAR,CH ASSOCIA-
TION.

Tlri' socipt)'iS a voluntary ono, made uo o_[ sub-
sct.iLrer.s ro scipnti6c \vurk which i, being eiecuicdby Dr. T. A. Jaggar, Direcior of the"Hawaiian
Volcano. _Observatory, Volcano House, p. O., IIa-waii. All scientif.c exchanges shouta be seirt tothis address,

In 1918 there were about 150 subscribers in
I lawaii rrrd el5errhcre, firms sn6 jnrlividuals, Agroup of firms and persons in Ililo built tho main
obselvntory t,uilding in rhp sprirrg of 19I2. The
worL was founded by the Massachusetts fnstituteof Technology. Publicaiions to date have been
rveekly bulletins since the snrnmer of 1911 Dow re-plintecl in Honolulu in monthly form. There are
also special reports, prinied from time to time.

'I'he._monthly bulletin is sent to regular annual
subscriber.s to the s.orh of the Ass;ciation. L.
A.'l'hurston is president of the BoariI of Directorsof the Association, and L. T. Peck is treasurer.
Nev. subscribers I'ho are iltterested in volcanoeswill be welcomed in the Association. The Asso-Iiatiorr aims: (1 ) To rp, ord vol,.anic aciivitv rndFa|rhqilNke. in llrrvrii; (2) to rttract scicnLificm"n lrillrpI for spp.irl itudips: (3r t6 nr.o-otathe establishrnent of yolcano observatories aU over
the world. The annual dues of reEular members
rre $5: patrorrs of the Ascociaiion iubscribe Jarg-er amounts.
IVHITNEY LABOR,ATOR,Y OF SEISMOIJOGY.

The Whitney lJaboratory of Seismology, named
r{ter au endorment fund for geophysical research
held Iy the l{assachusetts Institute of Technol-
ogli in memory of Caroline and Edward Whitney
of Boston, is equippecl s'iih the following seismo-

metric instruments rebuilt at the station in 191g
{or !h9 special needs of volcano research: iwo
Lt_o''.h Ornor.i pcLiulnms. high specd reEistration
o1 lo.al. crlihq-ual{FS; orrc opricaliy recording sei.-moeraph fur distint earlhquakps: one c)indgraphregistering E-W tilting of the grouncl. A veitic'alcomponpnt spi\lnograph was in DeCember. 19lg-.ol up ir o\pcrimpntal opcration. These areseated on concrete piers in a closed basementroum having prcctically conslant lpmoerature. be-npatlr lhe chief Observatory building near theh-otel. Time is referred to a rated i-hronometer,
checkod at inrervals by solar observalions wilh atra,rsit. Both irstr.umpnts cre loaned by the Col-lege of Harvaii. Han-aiian standard tirire (H. S.T.) is t O hrs. 30 min. slowcr than Greenwich time.

SCALE OX' SEISMIO INTENSITY.

I.
II.

III.
rv.
v.

vtr.
VIII.

rx.
x.

xr.
XII.

in milli-

5.0
10.0
25.O
50.0

1 00.0
250.O
5 00.0

1000.0
2 500.0
5 000.0

1 0000.0
Crade lV. is ordinarily {he minimuro Derceived

by the senses: and in grade XIf. the acclleration.
or rate of change of motion (jerk) reaches thaiof terrestrial gravitation.

fn the standard form of report the maximum intensity or acceleration, designated by the syubol r.or max. 6, is given in the conventional unit, the milligal. The milligal is a measure ot acceteratioil
luqh thqt 1 milligal : 1/100 mm. per sec. per sec. : 10 p per sec. par sec. The oancani scalo. Leijdeileil in terms of millimeters per sec. per sec., can thercfor€ be expressetl ia "nilligals by multiblyini..€h ol thc nubsrE by 100.
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HAWAIIAN VOLCANO ORSERVA.
TORY, Dec. 7, 1918.-During the week
encling tr'riclay, Dec. 6, 1918, the Hale-
maurnau lava column has contiuuecl to
rise over 3 f eet per t.lay with liquicl
flooding of the wall valley nargin of
the floor area tlominant over boclily up-
iift of the bench magma. Both bench
anrl lahe magmas have risen, however,
the lift of what was formerly the floor
surrounrling the inner pit of the rnain
lake reachlug surh ploportions as to
convert the bottom of the crater into a
pyramid or cone with the lake pit at
its summit. This condition reached its
maximum Dec. 2 when the lake occupieil
a cup in the apex of the uplifterl floor
some clistance to the east of the cen-
ter of the pit, while north, west and
south the margin of the floor area sub-
sidetl, reviving the wall valley in a
great horseshoe. Later the liquici lava
welling out from numerous vents tenclet{
to fill this horseshoe-shaped hollow.
When the upheavecl pyrzr,rnid was at its
greatest relief the pit wall on the easb
sitle was much lower than elsewhere,
but the filling of the holseshoe recluceil
this difference. It was evident that the
bench rnagma uplift took effect rnost
strongly under the lahe bottorn, anrl
this was not at t'he center of the pit but
towartls the east ancl southeast. Such
an effect, if continuecl, woukl of courso
protluce overflow fir'st on that sitle of
the pit and this is just what happeneil
Iast February. The crag wall north-
east, the so-callecl central crag mass
lying south of the center of the pit, anil
the west crag \\'ele all borle on the
slope of the upheavec'l pylamitl and as
aq+ 'a{Ei oql ol Jsoreou '3e,rc I€r}uec
oqt pgu a8pal lsea eq1 flluanbesuo3
'uorf"rr.alo ,(pea1s ueql raqlE.r lualuo]\oir
8ur1pq r polnaaxo n.€g aql ro s1;recl
peak of the pyramiil, were chiefly liftecl,

but the old northwest crags on the sicle
of the wall r.alley were depresseil and
partially clrowned beneath the new fill.
The furne from the pit remains thin but
smoking 'r-ents have increased in num-
ber.

The measurements for the q'eek were
as f ollo'n's:

\ov. 30,,lepression central clag, 80
feet; tlepression lake, 140 feet.

Dec. 1, depression central crag, 66
feet; depression lake, 126 feet.

I)ec. 2, clepression central crag, 68
feet; tlepression lake, 125 feet.

Nor-. 6, depression central crag, 59
feet; depression lake, 116 feet.

The inner cup occupied by the lahe
hail walls 15 feet high Nov. 30 and
Dec. 6, anrl 20 feet high Dec. 1 ancl 2.
These measurements iniiicate that the
centra,l crag I'ose 21 feet in six clays,
or 3.5 feet per clay, while the lake and
its inner cup rose 24 feet in six days,
or 4 feet per tlay.

On Saturclay, Nov. 30, 1918, at 11:30
a. m., the conspicuous feature in llale-
maumau was strong uplift of the crater
floor in an arCh with its apex at the
margiris of the main lake ancl a eomplex
of opening crevasses near the summit
of this pyramid lay between the rnain
east talus, opening of the lvall crack
behind it ancl welling out of liquid.
iava there. Large crevasses in the cen-
tral region of the floor yawned open in
lines f rom the north lathe southward
ancl from the main lake westwartl, ancl
there wele other crevasses east and
north ofrthe eentral crag mass, whieh
was itself greatly raisecl. The north-
east crag mass was somewhat lifted so
as to cleform the fresh flows across its
sadclle. One pronouncecl avalanche fell
from the west wall of the pit ancl
numerous rock ad-iustments intlicaterl
motion in the bench rnagma.
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Publishetl Monthiy at Honolulu, Hawaii,
by the llrrwaiian Volcano Research

Association

L. W. de Vis-Norton....... 'Secretary

Entered as secontL-class matter Janu'
arv 20. 1914. at the post-office at Ho-
noiulu,' Hanleii. undir tho Act of
A.ugust 24. 7972.

The main, central ancl southeast ponds
were each depressed about t5 feel, with-
in their cups antl the basins of lhe
north anil southwest lakes rn'ere some-
what shallower. There were occasional
falls of rock from the west bank of the
main lake ancl in that tlirection the lake
was enlargecl by union with the small
pot which ha.il oPened on the north
iicle of the central steeple. Still farther
west the centrel pool was again open as
a small poncl, as were also the south-
east ancl north lakes. Streaming was
southwestward in the southeast pond
ancl in the main lake it was indefinite,
pouring inwartl toward the fountaining
grottoes from a cetrtral crust excepi,
when the crust bro,rie up to clevelop cen-
tral fountains,

trVa1l valley florvs had begun to ,make
extensive fiils from vents at the sites
of the three former gatewaYs north,
east anal southwest. The southwest antl
'vvest arm poncls were floocling right anal
Ieft along the base of the pit wall, the
flows exfeniling to the base of the
northwest cliff and the whoie lengtir
of the south valley; the west crag knob
was now nearly submerge,l. Tho lortb'
ern Iake tenls were flootling the north
anrl northeast wall valleys, greatly rais-
ing antl widening the northern part of
th; latter. The eastern vents macle
three talus cascades with outwelling at
the top of the talus east-northeast' east
and east-southeast. The two northern-
most of these orifices were surmountecl
by hissing spiracle cones ancl the east-
ein one showed aa at the margins of
the pahochoe festoons that tricklerl
tlown the slitleroclr slope. These flows
tentled to fi]1 the southern end of the
northeast valley. It was eviilent that

w;EEr(t.Y BTIIJ;ETIX
of the

Hawaiian Volcano Observatory

the talus was lifting awaY from the
wall rrhere the easf cross lealge haal
liftecl in August and the gaping wall
crack coulcl be seen in places where it
was not fi]lerl with the fresh lava. The
filling of the wali valley had now al-
most completely submergetl the upturn-
ed floor slabs of the November subsi-
r'lence.

On Dec. 1 at 1:30 p',m. the tumeseense
under the main and southeast lahes hacl
become so marked as to make the inner
main lake cup the clistinct summit of
an unsymmetrical cone, just as Hale-

-a.u*au is at the summit of a cone in
Kilauezr crater. This efrect was most
stri,l<inE when tbe pit v/as viewed from
its hifh northweJt rim. From this
liewpo-int tbe floor pyramicl was seen

lo be crowtled over against the eastern
wall of the pit and 'there iifteil most
strongly whiie the long slopes of the
unljff swept down into the foreground,
r'o.l "ieht'anrl 

left the crags were seen

to be Sorne upon the flanks. Still far-
ther riuht aod left the northeast anrl'

south rillevs made the horns of a cres-
cent of freih flows, the wiclest part of
which was fi}ling the entire northwest-
ern .half of the bottom of the Pit
Arountl the lake as the center of the
uplift there were radial cracks ancl
these joinetl a long transverse crevasse
extending from the north lake to the
southwesfern ponds. fn the baekground,
svmmetrica llv' grouped behind the pyra'
ili.j, *"r. th-e lestooned talus cascades,
the hlEhest vents for liquid lava above
the siie where the upli ft was highest'
Here also the cliffs were less than a

hunclretl feet high, whereas in tho fore-
sround under the observer the lorth-
west cliff was much higher.

There was steaily hissing from the
east-northeast talus vent. The southern
most of these vents h:rcl extended itself
southwaral so as to make a' new cascaile
flooding the wall valleY uncler the
southeast station. Such a valley now
encirclecl the floor except for the in'
terruption of the east talus. The south'
w-est ponr'l was fountaining on its south
sitle and overflowing there continuous-
ly. The west pond showed fountains
occasionally :rni1 adjacent vents hisseil.
There hail been some collapse of the
scarp east of it. There wa.s fresh lava
in the northeast and south valleys, the
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northeast dtl being flatter ancl higLer.
The main lake walls were greatly in-
creased in height, rising some 20 ot 25
feet in places. There were the usual
grotto fountains ancl a glowing vent
had developed high up the wall above
the northeast grotto. The north iake
'was now an elongate oval chasm fllling,
fountaining at its northeast corner.
T,he centrai cra.g was tilting southward
anil smoke rose from cracks at its south-
ern base. The fresh floor lavas were
snapping, there were occa.sional aval-
anches ancl rocks were in motion on
the crags. Large tumblecl crevasses hacl
developeil along the lines connecting
the main lake with the north and west
poncls respectively. The valley fiIls
squtheast and south had nearly met,

,On Monday, Dec. 2, at 3 p. m., it was
evicient that a new spell of develop-
ment of liquid lava at the expense of
the benc,h magma was in progress, for
the lift hatl ceasecl and the flling great-
ly increaseil. Doubtless the wall vailey
bottoms were sinking anil the wall
cracks pulling open. Lava was pour.ing
clown the southeast talus, there were
fresh cascades from the hissing cone
northeast, the northeast valley was fill.
eil higher with its center smooth by
cracking and foundering. The fresh
Ilows were trickling southwaral on thc
northwest floor ancl the southwest wall
valley was covered with new lava from
the southwest pond.

The laJres were all more depresseci
within their basins, the main la.[<e 25
feet, the, southeast ponil 15 feet, the
southwest ancl north larkes 10 feet, anrl
the west pond 4 feet. There was a
fountain on the south side of the lat-
ter, in the main lake there was little
activity except at the south grotto, the
southwest and north poncls were quiet,
and ttrre liquid in the southeast pit pour-
ed rapidly southwestward as though
into a cavern, Occasionally the north-
east grotto of the main lake became
active, but the streaming was incon-
stant anil at one time it was westwarcl.
Great volumes of smoke rose along the
immediate southwest base of the cen-
tral crag, there was some slight rock-
sliding from the southwest wall of the
pit ancl the floor crevasses had wiclenecl
and become ilisplacecl with opposite
'walls at clifferent levels.

0n the evening of bec. 4 al i o,clock,
after the violent storm of the preceil-
ing two days, it was eviilent thal there
hadibeen great increase of hquiri lava
effervescence. The fume hacl been
notably thinner in this interval. T.here
'was now a pot in the high talus east
containing a continuously fountaining
pucidle and snaky flows triclkled down
the slope to join a, glowing pile of lava
beneath. The high vent northeast was
pufrng like a locomotive and beneath
it the northeast valley fill was giowing
anil increaseil in size. At the base of
the northwest wall of the pit two
streams were pouring from a wall crack
vent feeding another broad glowing fll.
The south valley fill glowed-dimly and
was now mergecl with the southeast
fill. The southeast pond had sealed up
and become a glowing and flaming cone.
The main lake had high walls anal ex-
hibi.ted the usual activity. The north
lake was quiet with blue flames at its
margin, the southwest poncl was moder-
ately active and a. glowing cone stoocl
above the west poncl. The northeast
valley floor was now level ancl coretinu-
ous with the floors north ancl north-
west.

On Friday, Dec. 6, 1918, at 1 p. m.,
the lava, hacl entered upon a noisy
stage owing to the confining of gas by
the soliclifying liquid lava, and the sev-
eral vents east, north ancl southwest
were roaring like a freight yard fuil of
locomotives. The wall vallev horseshoe
was floorecl continuously wiih a broari
fill so tha.t the western pit wall was
now only slightly higlier than the east-
ern wall. The base of the old crag was
submerged, but the west crag knob was
still intact. The inner pyra,micl of up-
lift now stooal as an islancl in the ring
of new lava.

The sources of the flow flling have
been as follows: (1), the eastern wall
cracl< cascades; (2), the flaming cones
of the north larke areal (3), the west
arm pond, now surmounted by a very
large blowing cone; (4), the southwest
poncl, small, circular anri showing fresh
flow festoons pouring east and west
from its southern lip; ancl (5), the
southeast po.nd, a black heap with a
flaming oriffce.

The pufrng was continuous from a
cone where the open puddle hail been
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at the top of the southeastern talus.
There was occasional harsh Puffing
from the southeast cone, the t'est pond
cone, anrl llouclest of all from a cone
at tie south entl of the north lahe
which emittecl a roar about once a min-
ute which coulil be heard two miles
aN'ay. At each explosion lava and' flame
could be seen spurting from the vent
which stoorl at least 10 feet above the
north lake.

The main lake showetl a ne'w innet
lloor bench 3 feet above the liquicl and
a l2-foot wall above that. The liquitl
was mostly coveretl with dark skin
showing streaming patches where the
current pourefl toward the several grot-
toes norih, south a.nc[ southeast, ancl on
one occasion a maflied westwal'd
strearning was observed when the crust
bro,he up. The cracketl region extend-
ing wesfward from the lake was smok-
ing strongly and the smoke southwest
of- the central crag had iliminished.
The southwest pond hacl 3-foot banks
and was somewhat active. tr'ountains
could be seen at the north entl of the
north lake whele a high spatter ram-
rnrt hat[ been buill an,I the oltler north
iake cone stoo,I farther east on the
floor. Tirere were continuous small aval-
ancrhes from the south-southeast wall of
the pit which led to a heavY fall of a
rernnant shelf of November lava there
at 2 p. m. This avalanching recurrent
tluring the week indicated subsiilence
untler the wall I'alleYs.

In the Wlhitney Laboratory of Seis-
nology a tlistant strong earthqual<e 1a-s
regislerecl a.t 10:28 p. rn. Dec. 5, with
greater zr.mplitude o$ the long waves
in the north-south courponent than in
the east-west. The eviclence of clistance
of origin was not shown. Local earth'
quakei were registered at 12:38 a. m.
and at 3:29 and 5:57 P. m., Nov. 301

and a small shock at 4:28 a, m., Dec. 5.

Ificroseisms increasecl to excessively
strong Dec. 3-4 at the time of the north-
east -gale ancl clecieasecl thereafter'
The rhythrnic microtremor tentlet'l to
increase at the same time with the
mieroseisms, but reached its maxirnuut
r.hile the latter were tlecreasing arirl
eontinues fairly strong at the tirne of
writing (Dec. 7). Even the north-south
conrpoient showed this tremor, whi''h is
rrrnrsual. Or,linalilv tlte microtl'emor is

.l{0 r I

pronouncetl iu the east-west azimuth
anrl the nicroseismic motion in the
north-south.

The tilting movements were as fol-
lou's: Nov. 30-Dec. 2, very strong east
and north, with increasing tliurnal fluc-
tuatiorrl Dec, 2'3, slight west antl south,
with strong tliurnal fluetuationl Dec.
3-5, steady- east and north tilt, with
slight diurnal r.ariation; Dec. 5 to the
evening of Deo,6, strong west anil
south, n'ith slight tliurnal moverneutt
followetl by recovery to the east and
north. The net ehange of tilt for the
week was a positive east antl nortll
rnovernent ancl the ileviations from this
above recorileci appeareti to check con:
sistently with the alternation between
rising bench rnagma anil rising lake
magma, the latter agreeing s'ith the
wesl and south stages. In other worilst
the production of lava flows corresponcl-
e,1 *itu sinking or stationary times in
the main lava column.

I{AWAIIAN VOLCANO OBSI]RVA-
TORY, l)ec. 14, 1918.-The secontl weeh
in Decernber has proclucecl another of
the violent reactions from uplift to
te,mporary subsidence with liquid floocl
ingl repeating the process cleseribed
last vgeek but with the effervescence,
through blowing cones, of the gas-ancl-
liquiil floods still more intense so as to
greatly increase the conquest of tn'e
Crags by pooling lava. As a result the
oll western, southern and northern crag
remnants are entirely submerged uncler
a new flattish floor, huge blowing cones
are all that mark the floorl plain sites
of some of the poncls, the talus js most-
ly submergeil ,and the only crags that
remain, besides the great eentral mass,
are the peaks of the east ledge anil t)re
north scarp. The fume has again tle-
creasecl to1 very thin veil ancl twenty
or more fountaining antl puffing places
are visible at one time.

The rneasurements for the week were
as folloq's:

Dec. 6, tlepression central crag, 59

feet; depression lake, 116 feet.
Dec. 9, tlepression central crag, 51

feet; tiepression la.ke, 116 feet.
Dec. 12, tlepression central crag, 55

feet: cleplession lake, I l5 feet.
Dec. i3, ilepression central crag,47

feet; tlepression la,l<e, 99 feet.



tr'rom Dce. 6 to 9, three <lavs, the
central crag rose 8 feet, or 2.7 feet per
r1ay, while the lake harl actually risen
4 feet antl sunh 4 feet, as intlietated bv
a neasurement Dee. 8. Dec. 9 to 12,
three ilays, the crag sank 4 feet, or 1,11

feet per t-la"v, while the lake rose one
foot. This rnoderate Subsirlence of the
bench magrua inauguratetl a tlenendous
spurt of liquefaction, for the next ilar',
Dec. 13, the lake har'l risen 16 feet and
the entire circle of n'ali r-alley had beel
filiecl to protluce the appearance of
bolizontalitv, while the crag harl risen
8 feet, probabl.y in response to the iil-
'F,ar(l squeeze produeetl by the peri-
pheral *'eighting. This bench magma
uplift untler the lalie bottorn as a cen-
ter still kept the lake rnalgin at the
summit of an inner flat pvlarnid, for on
I)ec. li| tho soutbcast ponrl lovel was 3

feet lorver than the edge of thc rnairr
lake at a distarice of 90 feet, ancl the
base of the north lake cone 13 feet
lowel at a ilistance of 400 feet. These
nreasurernents implv that the seemingll'
flat floor'l plain rea.lly maintains a three
per cent radial grade a'lvay frorn the
lake basil as a center. It l'ill bc ob-
serrerl that for the seten rlays ending
Dec. 13 the lakc rose 17 feet, averaging
2.4 feet per tlay' antl the central crag
12 feet, avelaging 1.7 feet per day;
but plactically all of this in the case
of the lake happenerl riuring the last
tlay of the period antl tn'o thirrls of it
in the case of the crag.

On l)ecember 8, 1918, at 3:30 p. m.,
after a rainv day there was great in-
crease of srnoke at thc pit,. the bench
nagma was rising anrl the llquirl lava
appeareil lather stagnant. The filling
hatl continued during the preceding
forty-eight hours so that the oll nortli
crag xras surrounded b;' new floor, the
northeast fil] *-as {lush with tlie sarlr]le
of the northeastern crag mass, the easl
talus vent anrl hartlened flows from it
were glon'ing and a fier1' pot n'as open
at the southeast pont-l loca)it5'. At the
northeast wall vent a large rlouble cone
rvith a high spire appeared. The la'ke
inner wall r'r'as 20 feet high at the west
and 15 feet high at the east. The ac-
tivity was mostly along the south bank
n'ith streaming in that clirection and a
glowing ca'r.ern overhung the western
errtl, sh0rring a curtain of stalactites.

At long intervals the north central
coue e,mitted a sharp hissing noise. In
the evening the east talus vent rvas
reporterl 11owing.

At noon on }[onday, Dec. 9, the in-
crease in smohe from the pit was re-
marka.ble, coincitling rn'ith the elimax
of lifting hench magma. In general the
pit wa.s quiet and smoky. Puffing from
the north eentlal cone ha<l ceased.
Greatest volumes of fume lose from the
central.pool region lrhere tbere rvas an
open pot an<l turnblet'l orevasses o\iel
the rryestern extension of the lake be-
neath. The )iftirig effect rras showrr
eren irr the fresh smooth flon's of the
rrortheast fi]l 'n*rich q'ere archeal up antl
crac'herl. A crescent of floor north of
the lake with scarp facing southritest
al'nearc,l to lre risirrg, boun,le,l Lr.v the
uicstern t n,l cent I'al ( l'e\-assesr an,l if
continued this woulcl renew the north-
eastern (frag mass.

Flows hatl ceased but the atljustments
of the great pool of liquitl lava beneath
the crust of the northeast fill proclucecl
a,n out{low froni the erige of the pool
q'h:ich poured into one of the large
cracks ir the backslope of the north
crag,

The nrain lake showed much bubble
fountaiuing along its south shore a:rrl
occasional large central fountains flu.ng
up stringv rnelt. The southwest pond
region harl der.elopeil Jumpy eones anil
nruch srnoke, the southeast region lvas
full of srnoke, tire north lake was in-
active antl the east siile of its chas,m
appeareil rising. This'n'as the last tlay
to show the remnant of the west crag
knob rirrsubmerged.

There was a heavy rain stonn Dec. 10
and 11 but gliinpses inrlioaterl that the
fume frorn the pit rvas somewhat thin-
ner as though liquirl lava was making
again.

On Thurstlay, Dec. 12, 1918, at 4 p.
m., the clags rvere lower but flows had
recommenced. The northeast wall vent
harl pilerl up the northeast valley fil
so as to send a flo'w through the saddle
of the northeast crag mass which then
poured northwaril, exactlv the reverse
of what hacl happened Nor'. 26 rryhen
the north lake had sent a flon' across
this saddle eastwarrl.

Small rock slicles especially towarrls
the north ancl west oecurred all after-
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noon showing that the wall valleYs
were subsitling. The liquid lava, how-
ever, was rising rapidly so that the
inner wa,lls of fhe main lake between
6 and 7 p. m' alecreased in height from
15 to 5 fiet anil less. The rise was ac-
companied bY great increase of gas

ote.-rnte with violent spraying from a

circle of six blowing cones all arourt'l
the pit an,l fina1ly tremendous river-like
flowi qhich broke out in three places.

iln the early a.fternoon the north cen-
tral cone gave out prolongecl blasts of
sas from a"r'ent in its side which coul'l
6" .".o spraying lava. Fartber north
a, very high spaitcr heap ejeete'l spray
hori"ontally nbrthwerJ' 

- The southeast
cone exhibited two open pufrng vents,
the northern one a spiracle three feet
hish. The southwesf Pond was small
afcl circular with mariy bubble foun-
tains ancl a large Puffing dome laY
southeast of it. The west ponil cone
was a. broacl cylinder 12 feet high' at
first quiet. The rentral pond was open
wiih a bro'hcn sagging crust between it
and the main larhe. The latter showed
turbulent traveiling fountains in the
micldle ancl towards=the west enil where
east ancl west streaming met. Later in
the evening the streaming was- continu'
ouslv eastwaril' Frequently there was
violbnt bombardment of the southwest
wall of the lake, the liquiit streaming
from under thin black crusts incessant-
lv blistereil and balloonecl through the
Jction of rising gas beneath. The en-

tire nil, becamiii"reasingly noisy with
rumblins antl puffing from the fountains
ancl blo'wing cones. The smoke rising
from the cr-acked areas was less dense

than before.

active for many hours. The southwest
ponrl in a series of impulses of over-
how finally poured over its ramparts in
all clirections, while the flaming cone
southeast of it increasecl its violent
sourtins. The overffow settlerl tlown
iito a "continuous broa,[ flood of ]ava
which unitetl with the western flood and
poured eastward through the south val-
iev. The southeast wall vent revived
on.l the southern of the southeast ponil
vents started to builcl a cone. T'his'
the southwest anil the north vents all
threw sDrav over 50 feet. The main
lake overfldwed into the gaping crevas
ses of the southeast floor making a most
spectacular display. The north central
cone vent became quiet when the others
burst into a.ctivitY.

The north lake chasm was now a
group of lumpy ramparts with the two
dones as its active vents. The old north
crag sum,rnit still stootl above the flood
but the west crag was gone'

On Friday, Dec. 13, it became evitlent
that this spurt of the preceiling clay hacl
.initiaterl a very pronounced crisis of
rising. At 3:30 p. m. the flooding was
still -in 

progress througb the blowi ng
noises were less strong. The re'maining
crags had risen, the floors had broatlen-
etl in ali directions ancl the only rem-
nant of the uplifteil November surface
was in the region northwest of the
main lake. The old south ancl old north
crag remnants were submergetl' Th9
souiheast ponil ilistrict was a flat of
glowing lava with a fountain in the
rnidst. The flood hacl risen high arountl
the base of the central crag' ancl the
east ledge and north crag were only
small islantls in the floocl.

The main lake ancl central ponil were
ioined b.y a, common flooding but l,he
cenl ral steeple and its pla,tform re-
mainerl above them. The base of the
northwest wall of the pit appeared to
be the lowest place anil the floocls were
spreading in that ilirection.

The west arm cone was a 7-foot dome
with a glowing summit. A large
clouble cone splasheil through a gas.h

on top where the northeastern shore of
the southwest ponil had been and anoth-
er cone continuecl spurting south of it.
At the north end of the north lake
chasm an enor:mous cone 18 feet high
had been built with an open triangular

After 5 p. m. the increase of - 
gas

nressure took effect in ihe rising of the
Lain an,1 central lakes, a large fla'ming
crack was revealetl 'between them anc'l

the sroup of spiracles which constituted
the "nort'heast- wall cone openeil 1ow

clown on the pit side and ejectecl 
-a

raoicl cascade whieh spreail jnto a leaf-
shined flow on lhe northeast floor. Thc
*".t u"tn cone now began throwing uP

liouiLl Iava' lhrough its wide circular
summit orifice an,l surldenly a dome of
liquid spurte,t up through the ground
hesiclp i? on the south and starle'l a

broad flow north'westwarcl into the wall
valley. Thie boiling source continuecl
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pot fountaining in its crest. Two other
cones spurtecl fa,rther north, The,north-
east wall cone showecl a complex of
spatter lumps containing a. splashing
pot which overflowed for a short time.
The southeast wall cone had inereasecl
in size ancl stoocl on an elongate terrace
of wall cracrk hea.pings at the top of
some 20 feet of remaining talus. Most
of the talus elsewhere was ilrownecl.
The outline of the main lake was cle-
fined by four spatter ramparts, one of
which at the north collapsed antl gave
vent to a short festooneil flow. The
strea.ming in the lake was eastward.
Fume was very thin, the smokiest place
being at the north base of the central
crag, and rock slirling hacl ceased. The
night blow was very bright.

In the Whitney Laboratory for the
week ending at 8 p. m., Dec. 13, 1918,
the seismic events have been limitecl
to a small local ea.rthquake Dec. 10 at
2:56 p. m., a.nil two teleseisms close to-
gether, lhe first a slight record at about
7:52 a, m., anil the secontl a long one,
beginning about 8:24 a. m. o'n Dec. 9.
The origin woulfl appear to be some
7300 l<ilometers a,w.a.y. Microtremor of
the continuous sort increased after Dec'
11 anil continuecl strong. Microseisms
increaseil to Dec. 10-11 anil decreased
thereafter, always stronger in the
north-south azimuth.

The clinograph registered an encl of
the .westi rard tilting Dec. 7, slight east-
warcl tilt to Dec. 9, very slight west-
warcl tendency to Dec. 11, and a re-
sumption of east tilt Dec. 12-13. The
daily range was strong until Dee. 7,
slight Dec. 8-11, strong again after Dec.
12. As usua.l the more prolongerl move-
ments coinciiled with the rise anil fall
of the bench magma, in Halemaumau.

TIAWAIIAN VOLCANO OBSERVA-
TORY, Dec. 21, 1918.-The week Pre-
ceiling the solstice at llalemaumau con-
tinued the rising spurt describerl last
week until Dec. 14, followed by 3 clays
subsiilence of the bench magma, the
Iake magma participating in this onJy
on the first clay antl thereafter rising.
On Dec. 20 both lahe and crag were
rising. Only one crag remains, the cen-
tral bne, as the peripheral lava floods
have clrownecl the others. The bottom
of the pit is now a continuous circu-

lar floor about 90 feet r1own, with the
crag peak standing on it like an island
30 feet high, the three la'kes east, south-
west antl north small pools occupying
slight elevations, the eastern or main
lathe the largest and the other two act-
ing as sources of many flows on the
floor. The floor margin at the base of
the walls has been filling extensively,
with the filling compensateil by subsi-
clence below anil probably by under-
flow towarcl the center, where the crag
and east pool basin are liftetl. The
northeast fi1l is especiatly high while
the western floor re'mains low.

The measurements for the week were
as follows:

Dec. 13, depression central crag, 47
feet; depression lake, 99 feet.

Dec. 20, rlepression central crag, 55
feet; depression lake, 86 feet.

The net movement in seven ilays,
therefore, \tras crag down 8 feet ancl
la.ke up 13 feet. Other measurement
showeil that the north crag sank 6 feet
and became submergecl on the fourth
rlay. The north lake floor anil cones
built up 33 feet cluring the week, ancl
the southeast poncl area 72 feet.

The rising and falling proceeclerl as
follows: Dec. 13-14, 1 clay, central crag
went up 3 feet, north crag down 1 foot,
la[<e up 2 feet; Dec. 15-19, 5 days, cen-
tral crag down 13 feet, north crag tlown
over 5 feet, lake up 11 feet, north laike
floor up 2l feet; Dec. 19-20, 1 clay, cen-
tral crag up 2 feet, north crag sub-
merged, lake stationary, north lake floor
up 4 feet.

On Saturclay, Dec. 14, 1918, at 5 p.
m., rising and flooiling continued with
hissing, puffing anfl splashing noises
anil thin fume. The west cones were
sp)ashing, ,the southwest pond was send-
ing a broad festoon flow northwestward.
The freshest flows were west and south,
but the building up elsewhere had near-
ly dron'neil the east ledge and left the
north crag small. A large cone-shapecl
heap replaced the central poo1, with a
fountaining summit cap. The main lake
was nearly circular anti streaming from
a narrow vrestern cove to spatter ram-
parts north, northeast, east antl south.
The northeast wall-cone was half sub-
mergerl anil changed in shape, the east-
ern one built higher, ancl a new active
one had given vent to flows under the
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south-sout;heast $'all of the pit. The
southeast ponil ;was replacetl by an in--

conspieuoui spatter spot. A small
remiant of the old souih crag coul'l
still be detectetl. The rnain cone of the
north lake risas smaller ancl converted
into an irregular grouP of cones.

At 3 p. :m. Dec. 15 the filling- anrl
wi,[ening of the otrter t'ing arottn'l the
re-oani of the lahe margin rrplifi, con-
tinuetl, so that the only traee of the
rn-eatheretl November surface was &

small tumbled ar"ea northwest of the
main la,he. The southeast ponrl cone
was slightly larger, the rampart . g-r'ot-

toes of the main lake were buiiding
cavernous half-dornes, the large central
cone was still in place, there t'as foun-
taining at the southeast pontl antl north
)ake sites, antl the east wall-cone rvas

hissing anrl flaming slightly. A broad
festoonecl flooil continueil to pour west'
waril f rom the southwest poncl, the
main lake ,was brimming fuil to its
banks and streaming eastwarclr ne\ r

toes of live lar-a pushecl out as flows
from untler crust in the south, lvest cen-
tral ancl northwestern regions, ancl the
northeast floor was a smoothly crusted
extensive alea sholving the tracet'y of
recent cracking ancl founilering of its
crusts. The east leiige was now en-
tirelv submelgerl. The soutlwes{ pon'l
in a"snasm of 

-rising 
ovet'fowed jts lam-

nart eastwar,l. 'Smoke rose from tlre
tentral t'egion an,l the rorth crag I'enl-
nant antl cracks had formecl in the
northeast floor parallel s'ith the *'all'
The glow was br'.ight at nighi and ihc
general fume remaine,l thin.

On MontlaY, Dec. 16, at noon' tlle
flows lapped itill higher up the walls.of
the pit ind were bubbiing up r'.olumin'
ouslv. A large ,lome f ountai n lvas
srio;tins steadllv on the south si'le of
tLe north lake ones anil seuding a ffoo'1
westwaril. The rnain lahe overflon'etl
its southern etlge' the southeast pond
was a bubbiing sPot, the southn'est
pond conlinued overfloqing anil large
ipatter heaps had built east of it. The
c^entral cone was now a rounrlish heap
spouting on lop, a hole sprrrtecl north'
west of ihe nolth lako cones, little
coulal be itlentifiecl of the I'est arm
cones, the streaming in the lake lsas
eastwartl anil an enclosed pot had form-
ed on its southwest margin. The east-
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ern wall cones appeareil to be clrowning
thomselrresr the north crag was a very
small remnant, the okl south clag was
wholly gone, and the last of the cen-
tlal floor cre\:asses of the November
uplift was subrnergetl. No talus blocks
east were norv visible.' East and rrorth-
east the floor was smooth v'ith cra<tks
antl foundel pattern, the western fielils
were mostly pahoehoe trickle.

On Wechesclav, f)ee. 18, at 11 a. rn,,
the marginal region appeared to be sub-
siiling leaving the miclclle again in re-
lief, fresher flows appearing all around
the floor border, while the north cen-
tral region showeil a little cracliing and
gypsurn .stain. The east ancl northeast
wall-cones were nearllr submergeil antl
the southeast wall-cone a fountaining
puddle. The north crag rvas now whol-
ly subnrergerl. The southeast pontl
shoq'ed a glowing cone, the flon's stood
higher around the central crag, the cen-
tral cone was gone, the north cones
were inconspibuous antl replacetl by a
flat crustecl pool glowing ol one sicle,
The rim around the rnain la,ke stoocl i|
feet high, the strearning lvas eastwalrl,
anrl the southlvest poncl was an oval
rlepressed three feet. A gloup of spat-
tel hcaps stoocl neal the southwest
pontl. There lvere sonre rnor-ing florvs
northlvest and noltheast antl some hiss-
ing, but the pit s.as much less actir-e
than before. Northeast ancl southeast
there hatl been rleep pooling,.cracking,
and founilering as before, the western
region showing little of this. In the
er-ening the pit was very t1u1l.

On Dec. 19, 1918, at 1 p. rn., the clisis
of subsirlence of the beuch magma harl
been passetl, it hhcl perlaps begun to
rise, there rnras some increase of snoke
near the central crag and a notable in-
crease of gas pressure anrl blowing
noise-s. Flows had continuecl ancl a noon
lise was in progless, flows pouring out
southrvest and west. The main lake
s'as flush rn'ith its margin anrl had re-
cently overflo'lveal its lip northwest, ancl
its strea,ming was towarils big grotto
tlomes on the north, southeast, anrl
southwest. There were small poncls at
the north anrl southw'est lake sites, anil
the central cone hacl reformecl. Flows
rvere lrickling in various plaees and the
hissing from the east, southeast and
south#esi cones was louil enough to be



HALEMAUMAU FROM THE SOUTH, BEFORE AND AFTER NOVEMBER SINKING. 
--Photos Jagga!'. 

(1) September 26, 1918: La Ya column high, partly above rim of pit. 

(2) December 6, 1918: Lava column low, recovering by liquid flood . 
Note integrity of central crag mass, in spite of great subsidence. 



hearrl a. quartel mile away at thc roarl
terminus. The centr"al steeple 'was now
nearly gone. The eastern- 'r'all-crack
cones had more or less lefornred somg
r'listance out flom the rvall as the rising
floods hail rvirlenerl the floor. The cen-
ti'al cone was throwirrg up splashes anrl
there was hissing flom one of the rnain
lake grotto dornes.

.On lrirlay, I)ec. 20, at 3 p. m., the
t'entral region rvas lifting leaving the
lahes depresserl. The hissing rr.as less
antl there rvas stlong lumbling from the
lake grottoes. The main lake rnargin
rvas 2 to 3 feet high in shape an erren
oval, and there r.ere high broacl grotto
rlomes on the east end .lr'hele violer:Lt
bornbartlnrent was going on. Streaming
rvas railial flonr a central patch of skin,
with strong inrush to southu'est, to
northeast anr'l to southeast. There wele
occasional liolent central fountaius.

The southwcst ponrl was an or-a1 pit
lviih the litluitl lava fir"c to ten feet hc-
lon' the rim, antl the ftighel palt of the
\ierge on the east sirle sbowecl tleeP
overhang beneath anil a glotto hung
rvith stalaetites rvhele tle Iiquirl
streanred ea.stq'ald. J]erc a cone sur'-
mor.rnted t)ie eclge, rvhile fronr the oppo-
site lon'er southwc-ct edge a rccent fes-
toonecl or.erflow tarl pourerl, The west
arm porld site 'lvas now a glow cone
anil another sur:h florv harl poulerl from
it ll'estward, these Jlor-s showing that
the grade of this part of the floor rvas
still to the n'est.

The nolth lake site slrowetl a small
fountaining area, a slurnper.l crust aril
to the south of this a large breathing
cone with g)o"n'ing sumnit orifice. The
active area shoned a grotto with sta,l'
actites on the north side, the liquirl
within iying }ow. Recent flon-s flom
liere had poured northwestrrard, and in
some few places the front n'as pushing
out lir-e toes. The fleshest florv n'as a
large smooth area northeast antl the
northeast cone had revivetl anrl x'as
spattering. The southeast ponrl cone
anil the east anfl southeast wall-cones
rvere hissing'a little. The central steeple
s.as about gone anil the floor about the
.central crag seemed to have lifted mole
than the crag making a ring depression
about the latter. There n.ere some
fresh small rock falls along the south
vrall of the pit. Smoke holes harl in-

cleasetl in nunrber. There rvas some
Pele's hair on the centlal floor ancl the
cenlral colre \\'3s irraclive,

The. r'eek ha.s been quiet seismically
antl the clinograph tilts first east, then
r.est, tiren east again accorcied -with 

'therising, fallilg and resumetl rising spells
of the crags. }'urther experinental
rvork in the Whitney laboratory has
prortuccd a first optical recorcl of the
r-ertical comllonent seismograph, and a
rnethod of er.en, smooth smoking of the
snrokeil papel sheets has been pelfected.

HAWAIIAN YOTTCAIiO OBSERVA-
TORY, I)ec. 28, 1918.-The $'eek of the
Decernber solstice of 1918 was urarkecl
by a tulrring point from subsiclence of
the stiffer iala coliimn or bentrh nlagma
as lepresenterl bv the central clag, for
thc crag sunrmit reacherl its lor'vest of
57 feet be1ov. the southeast rim of
the pit on l)ec. 1.9. The lake of Jiquid
lar-a, thcrr 86 feet belon. the rirn of the
pit, ::ose 14 feet uritii Dee. 24 antl there-
after berrarne stationary. The clag rose
10 fect betrveen Dec. 19 antl 21, and for
a. lrech thereafter Inainta.ined ar a\-er-
agc ler-el of 50 fcet belos' the rirn with
r1a"v to da1' fluctuations of about 3 feet.
'Ihe general eonditiorr of the floor of
the pit. now about 65 feet rlon'n, has
remainetl as last describccl a broarl ex-
palse 'with live flows filling the trrollows,
trut tvro alcas near the nrargins north-
east and southwest ]rave built up flat-
topped slag heaps consiclcrably above
the genera) level of the pit floor. Lal"'
terly the r.igor of flootling has ilecreas-
erl anil smo,ke from solfataric areas has
jncreaserl. The geleral tentlency of thc
lilling a,cljustnents rn-as to bring the
ler-els of the floor rnargins to fair rirri-
formity on l)ec. 2.1 about 66 feet belorv
the southeast station, but thereafter fol
threc dal's, n'ith average upbuiJtling of
rlronl 3 feet. the northeast slag h+api
pool built up 17 feet and the south-
nestern one 9 feet. This left the north-
eastern cone r-ent only 25 feet belo..*
the northeast rim of the pit, for the rirn
in tliat place is unusua)ly low.

The neasulernents for the lveel< rn'ere
as follons:

fle,.. 20, del,ression cr.ag, jj fcet; Iake,
Sti Ieet: N. lake area,79 feel.

Dec. 21, clepression clag, 47 feet; 1adie,
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80 feet; N. lake area, 79 feet; SW.
ponr-l, 76 feet.

Dec. 23, clepression crag,53 feet; lake,
74 feet.

Dec.24, depression crag, 46 feet; lake,
72 feet; N. lake area, 70 feet; SW.
ponil, 69 feet.

Dec. 25, c'lepression crag, 50 feet; lake,
72 feel.

Dec. 27, rlepression crag, 47 feetl la,ke,
74 feel; N. lake area, 64 feet; SW.
pond, 67 feet.

The measurement for the seven days
Dee. 21--27 inclicates that the crag rose
8 feet, the lake 12 feet, the north lake
area 5 feet, the southwest poncl 9 feet,
the northeast heap 20 feet anil the
southwest heap 19 feet. The net rise
of the lava surface w'as thus about 12.15
feet or nearly like that of the lake,
averaging I.71 feet per day.

On Saturclay, Dec. 21, 1918, at 4:30
p. m., activity of the spurting and flow-
ing type with 'high gas pressure had
been resumeil, there was much puffing
anil hissing, while the fountains spra,y-
ecl high at the east end of the lake ancl
large dome grottoes had treen built' At
the north lake locality a big hissing
tlome stood, the east wall cones were
flaming, the west floor cone ejecteil lava
in spurts anil at the base of the south'
west wall of the pit a new pair of tlrib-
let cones was discovered. The central
poncl hail reappeareil, there was a foun-
taining vent south of the north cone
anci flows were moving everywhere on
the floor surface with fronts alive ancl
ailvancing.

About 5:30 p. m. a strong flow starteal
to pour southwartl and westwarcl from
the northern fountaining vent ancl this
was followed by heavv overflows north-
loard and srestwarcl in pulsations from
the central pond. The main lake sur-
face shon'ed eastward streaming.

On Dec. 22 flows continuecl to Pour
out, the northeast fill was cleveloping a
high flat plateau pool anal the evening
activity was dull.

On Monday, Dec. 23, at 4 P. m., the
liquicl floocling continuecl over the entire
floor of llalemaumau, with the highest
plaee apparently in the neighborhoocl
of the sout}east pond. ft was beeoming
evident that the four lake centers of
upwelling liquicl east, north, southwest
and in the micldle of the pit were ile-
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veloping definite elevations with slopes
away from the rnargins of the pools.
The central crag was much more sub-
mergecl, with a ring-shapecl tlepression
about its base. The surface streaming
of the main iake was turbulent ancl
mostly westwarcl, but with some inrush
to the southeast grotto. East ancl south-
west of the la;ke there were somewhat
raiseil lava pools with glowing eclges
anil a recent flow hail poured over the
north lip of the lake. The northeast
wall cone and a southwest pontl vent
were hissing strongly. The north lake
heapings were steeper on their west'
warcl s1ope, the central ponal had be-
come a flat slag heap, the south.west
ponil occupiecl the top of a ramp-art ring
with cones northeast of it, the west
cone group was bulky ancl the south-
eastern cones were mere spatter spots.
Lumpy jrregu,r, rrres in the floor ex-
ten,lej from the lorth lake region
northwestwaril.

From 10:30 a. m. until noon on Dec.
24 broaii sheet flows were pouring out
from the southwest pond anil the west
cone. while the high flat toppecl north-
east pool, occupying the wl'ole length of
the iormer northeast valley' was put-
ting out lriekle flows arounrl its margin'
An area south of the main lake was tar'
nisheil with a ;mat of Pelets hair and
annearetl to be the surface most up-
liif ed. The sou{hwesiern fill at the base
of the wall was becoming high like the
northeastern one so that there appearetl
to be a horseshoe of relatively high
ground southwest, southeast anil north-
east.

The grotto domes of lbe main lake
were leis high, streaming was to the
south anil east ancl by noon the larke
hail sunk two feet within its basin. The
eastern cones were hissing, the north'
east vent had become a fountaining
puddle source for the nort'treast pool,
the solidified surface of which was row
an elongate plateau falling off on all
sicles where trickle flows broke out
along the edge, some of these being
festooned streams. The surface of the
pool was clistinctly higher than the foot
of the northeast wall of the pit anil atrso
stoocl above the level of the central
floor.

The southern heaping of the north
lake group hacl become a wicle-angle



cone anal the northern one was a steeper
clriblet construction showing on its west
si,1e a hinged lid which oPened in
slasms along a glowing gash.

The west cone sras half buriecl, acting
as source for flows Pouring east and
west, while the southwest ponil bubbled
at the base of a high eastern rampart
ancl pouretl out torrents which swept to
itre ioot of the wall of the Pil anrl
flooded the whole length of the former
south valley as well as the central re-
gion surrounding the base of lhe central
iras. The annular ,lepression around
ihe-lattor was 6llerl up and the 'floods
were gaining on the crag though it hacl
risen "someihat. The ioutheast poncl
resion was r smooth flat with one in-
aciive cractlr sbowi ng spatter ma rkings.

On Wednesday, Dec. 25, 1918, at 2:30
n. m.. the flat plateau of fill southwest
'and northeast had become very markerl,
while the center was stationary. The
liouid hacl been Luil,ling arounJ ihe
southeastern horseshoe of the floor
margin and a perpetual fountain was
ou-iiog up through the wall eonc

iortt we'st, building a large spatler heap
and oven'anil spouting inwarc[ towar'l
the center of the pit. Quite symmetri-
callv oonose'l to this tbe northeast cone
*u.".tr6ntioE anrl buililing up the norlh-
east ilat. The west cone appec rerl to
be flowing beneath a. crust antl at 4 p'
m. the southwest pond began to renew
overflow. The southeastern vents fed
Iive flows which were cascacling into
the main lake over the south bank of
the lake and at 4 P. m. the lake itself
overflowed its northwest margin. Seen
from the northwest rim of Halemaumau
this arrangement exhibitecl, right and
left symm6try in the development of
broaci flat toppeii tabular crustetl pools
over the sites-of the former southwest-
ern anil northea,stern wall valleys, whilcr
an intermeiliate plateau f ormecl the
hishest nart of th-e floor towards the
.oith.n.t. Between these s)aggy up
builciings, with the main lake near the
ton. thi central floor slopecl downward
to'ihe northwest along the axis of sym'
metry. The cones southwest, east and
lorth were hissing, the last named very
nojsily. The lake streameil irregularly
but mostly southward with such slrik-
inE increaie of bubblc fountaining that
fdenty or more small cen+ers of cbul-

lition could be countecl at one time in
adclition to the grotto splashing.

The leaf shaped crustecl pool f orm-
ins the ffat torr of the northeast pla-
teiu was now becoming a, truly remark-
abte feature of the Pit. It hatl the
aspect of an elongate delta developecl
from the northeast cone vent as a
source extencling fully 600 feet towarcls
the northwest with steeply sloping mar'
Eins somewhat li'}e the slag heap built
Trom the dump of a smelter. The meth-
oc1 of building was illustratetl about
3:45 o. m. bv i sudden cracking uP of
the heav.y ciusts of the pool near the
spouting vent. The crust suspenilqd qld
tir ok, it.te spatter cone col lapsecl, the
melt welled 

-up flooding adjacent cru-st

an,I breaking'it down, and thus the
cracl<ing anci founilering lpreaal- across
the enti.-re tabular area. When this pro-
cess reacheil the margin there was
voluminous overflow sencling festoonetl
streams down the slope but lasting only
a few minutes. The process evitlently
manifestecl the mec}anisim whereby the
tabular crust was repeateclly reformetl
as the liquitl swellecl beneath it' A dis-
tinct valiey was cleveloping betwee-n
{his olalea.u and the lortheastern wall
of lhe pit. Tn the course of the next
twenty ?our hours the process lecl to
,liminution in size of tho upper ffat sur-
face, indicating inward builcling of the
margins ancl probably decreasing supply
at the source.

Live toes ancl glow cracks were seen

all over the flooi of the Pit' Smoke
hacl very greatly increasecl around the
erag and the central pond depression,
anil a new smoke hole hatl opened at
the northwest margin of the floor.
GJowing cavernous crusts lay east of
the main lake. After 4 P. m' the con-
tinuous flow at the southvrest wall cone
became spasmodic but the southwest
pond next overflowecl and sent sheet
floods southward,

On Dec. 26 the floocling gratluallY
diminished antl on T'ridav, Dec' 27, at
noon, both beneh and lake magma were
comparatively stationary, smoke_ hatl
incr-easecl anci there was sharp hissing
from the cones. A driblet cone 6 feet
high hatl formetl at the ce,ntral ilepres-
sio-n ancl at 11:45 a.. m., this began sud-
denly to roar and spit out lava and the
noise become eontinuous' The lake was

H
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streanling to the lvest antl north with Dec' 19 20, strcng "itt^.il'l-:Icessil-e,orr" nofiUtiog, t1e rnosf- tiolent boln- north Dec. 27-24,- ancl stationary n'ith
iruJ"r""t belf[ at an im,mense curtain- tenrlency southwartl Dec. 2527.

ilr,":.ii'ft'fJti..*,*"i*dt.q**i;td$#li;i:L:$hfft#:i$,
lJ;l ';i*fl'::t"ii,f'?fl,'flJ*,TLii";'i"l :ii', jis an'r rarra rakes hare subsi'lre'rr

rise. The sorrthu'est 1,qn,1 1v2. crusre'1. t!1 
;11ciiree't 'lowrtward molenrent be-

qui"r o,,',r i reet berbw ':t.':,,;1""il1: f,i:"1Iif,.,:ii"'13";,1;J?;,,ti;;"?ii,'X|:steepor north cotre I-as snllt at t'oss lts
miildle antl gJowerl .rigr.tii.'' tn" .l""lt" r-la1-,after Jan' l' thotgir the average

rose from the south ""i'''*"i"ii-.""r 
t"i tl'c s'eek rn'as.mnch less' The floor

the crag, frorn the southeast lroncl site, i::{'t- r-ents northeast anrl soulhwest

from the t'est sitle of the lake, froru the have^ t'outirrueil upn'artl builtling by

riorth heap an1[ from'tf(r''r""iii*.56 orerfl.r$. so that the heaping of flow

pontr. Lru nuu'[xYvtD' 

*,':r:S H.:':11;"::":""t tlT .t:%Hil
The northeast pool lert $'as ro$' t$'o ;;.;i;;; the rnain lake io thc north-

1,ots sluggishll hearing not tttore 
^1 

h?" *.'..r *l"tI of thc pit 20 to l|0 fcet lower'.
3i fcet below thc nol'theast etl^ge.ot thl ih"- fln*=-f,o'u ihesc tnarginal eta.ks
1,i1. Tbc flat rll'nol' srrlfr''e ot. l hc pool ,i*ln,ileA ,lrrring rbc weeh hut theve was
was greaf I1' raisc,l arr,l. slrrallcl'., or')' .".iirlrl of the rii at r1e sorrtlwest yent
about 200feet1ong northr-est-sourl9l-.l, o;, 

-.f.". 
:f. The gereral sequence of

with rlriblet slopes au'av ln all (lrrec- i.lo,,r" "i..n the so'lstice suggests that
tions. Its plateau suttrnrit Tas .oYa1. ir,"-,,,riri laYa colunrn reacheil its high-

A fevr' flon's trickler] .tl _.tf: ;]'::, ;;i ii*.i"e-th" sotstice. week ancl tha.t
'.c,rtral. regiorr I'ttt,.ih"^j',t"lf-ttn...1:?li. ii,; iuf"oln of l,ressure oc'.asiono,l i)y

;':i,lli',i,l"li;, ,;l'!,i:""":i'li"-:iniii :li" ii;fili' ili."1i,'i;Xll'';1i""',i*illli'T'
$esi qall o1'tlle plt All rlrP fla\- Tlolll :-

the so*th station'to ,;""1i.*,1J;"]i:iil ;l;;,T;",:;"*1,';' ,,,1'it'.L11il0"'ii'.tX:
:;$l;1"""": ll:' l'liiffil,:i'"ili.:.i'i! ;lrlitj ::n ltn iJ.'l;";'ii*,.';i :i
ii:J:,"?l:i:i';l iili, ,J'i,,.*ll;,fJ Jl;i: 11;,f:; coru''':n was sinking. rhe en'r

ity but the gas pl",'t;""";;?tti""ta 3i^ 
the week fin<ls the pit showing a)l

strong. lli 1t^g"t 
of downwarrl progress' spout-

r.'or rhe rurrnigh en,iing et R n. r,. ::i,;i*:1';XJiJ:l i;{;T}#l;l'.til:
1'ri,la1'. Dr.,'.37, l9lq. lo lo,'al or 'lis- of srno,le an,l sulphale staitrs af crac}-
tant earthquakes have ,been r1g-i.s!9t"'l o,l "."ur, 

sJumping of crusts recently
Lv tlre itrilrutnents of thr'^ Whitttel- i*oit"n witl, ioaining lar-a an,l slight
Laboratorv of Seisrnologr'. Spasnts ot f"ll. of rork ,lebris from the walls of
lrenror oc,'urre,l es follows: Two.spa;ms iLe pit. The general floor le'el is about
near 5 a. rn., l)ec. 151 others at 1-1:04 l' OO f..t belo.,i the rim and the liquitl
m. I)ec.16, after I p.-.Dec. lu' attet lrk"* are 20 feet lorver.
10 a. m. Dec.20, anr-[ jn the early morn- lleas.renrents for the 'vl'eek rn'ere as
irrg of Der'.23. trlicros_eisrns wole mod' fo]lon-s:
orate with lerlrporar;' flucluaflons tlDllt
Der. 13, when thev r.",:r-"'-":"";,";; ,,Dec- 27, ,lenressiotr crag, 47 fcet:

usual rnost so in ln" ,.'rif, "o,rt1r"'^ri- 1"tt", 74 feetl N.E' e'lge, of fl,oor' 50 feet:

nruih, the v's1's5 ,lscreasi;;;";;;;i.;1" NW'-e'lge nf floor' 66 feet'

afier Dec. 25. nr,i tr-rn,ii'- ,,,i"rot,'e.o" , ,']3"' t' 'lePression crag' 51 f eet:

was mo'leral0 Doc. t:t-t8,"'lnSS psp. Iake' €7 feetl SE' edge of floor' 36

ls-20. rno,lcra{e with .;;;.;'ii" nt'.' lcet: NW e'lge of foor' 56 fecr'

i;.1;;"';;;.-iir z;,, slig'ht T-rec. 25 26. The eentrat crrg has thus.suhsicle,l i
slrnno T)pe 26.27 follofe'I br',lecrease. feet in seren tlays, ar-eraging '7 feet
"'ihF ;.;r'";'"nt" of tilting" n-ero eas{ l,er 'la.vi the lake l3 feet, averaging.1 .0

u,ra "ortt, Dec. 14-18, wesil an..l south ?eet per rla;-. The certral floor ne'r the
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lake has been slightly built up by over-
Ilow, elsewhere ii is sligltly lower., The
flooi margin northeast has been built
uo l{ fee-l, averagiug 2 feet Per JaY,
atrrl on the northwlst it lras bcen built
run l0 feet, averaging l.l l'et't per da1"
li thus apfears th;t ihe rrtairr lake sank
,luring the week bv about the same ver-
ti('aI "amount that thp margitral I ents
lrave increase,l their heapings.

Thess lreasurements make a striking
ilemonstration of the thermal complex-
ity ot' tbe upper part of a lala column
an,l show conclusively tbat we have to
deal with ilo such sirnple relationships
as those of a floating Crust on a iiqui<l
substratum. In the short periotl of a
week a pro.iecting peak of bench magnla
sinks 5'feil. Ttre Iiquid in a well be-
sicle it siuhs 13 feet. The liquid spurt-
ing up wall cracks at the periphery of
th; lavr column, with rrtaxirnum telnpel-
atule anrI p.ressure, Lruilds u.p extensive
floode,I heipings l4 feet. 'Ihe surnmit
of these [eapings was continuously
floocling at a level over 50 feet above
the liq;id in the well, not 600 feet ilis-
tant. and both enclose,l in the same pit.
There.is no slightest question in this
limiteil cvlindei of all being parts of
the same paste anr-l jt is perfectly evi-
tlent that- the marginal spurtings a,re

not in hytlrostatic equilibriurn with the
well lava. The whole system becornes
explicable, onlv bY recognizing that the
reietiorr heat-of escaping gases from
solution in a stifr glassy magma below
melts out vertiral channels threading
the paste wherever pressure is least'
Irr the presenl, case the pressure js least
along the wall craek because the central
,,"n.ll of lava is rlr:awing downwartl
ind the marginal poltions ale sucking
inwarcl. The, seening paratlox of sub-
sitlence intlucing lava flolr's thus becornes
quite intelligibfe an,t it is probable that
the rnost violcnt rnanifestations of so-

calletl "volcanic eruptionstt are really
protlucetl by the beginnings of subsi-
rlence.

Ou Satur,laY, Dec'.28, 1918, at 7 
,P'n.. there was strong inet'ease ol'smol(e

an,l the lakes weri ilepresse,l within
their cups an,l ffeting open pots lrad 'le-
velope,l at the north lake bcap, the cen-
fra.l'noild eone anil the southeast pon'l
..".k. Noltheast an,I southwest bigb
glowing slag heaps were conspicuous

while the wall cones east and southwest
hissecl continuously. The flaring of
open ponds could be seen southwest and
west. Small driblet flows pushetl aheacl
steartily at the east encl of the north-
east slag heap antl the north end of the
southwestern heap. Flames were abun-
rlant, especially at the north ancl cen-
tral pots. The northeast cone was sput-
tering antl the eastern one flamerl
through a filagree orifice. The southerr
and central {loors were tlark. Stream-
ing i rr lho main lake was northwartl
rcioss i.ts eastern balf. southwal'd in
its western half, the cuirents dragging
tliin skins to the grottoes which emitted
the tleep rumble of interior fountains.
There ivas a heavy sta'lactite curtain
acloss the southwest grotto' The cle'
velopment of open pots by collapse was
a niw feature indicating a turning-
point towarcls subsidence.

On Dec. 29 the pit was smokY antl
the glow motlerate at night, showing
some- flaririg from the north iake' In
the evening the flaming hacl greatly
dirninished antl the activity was tlull.

On l)ec. 30, at 3:30 P. m., the south'
east pond showed an opening-15 feet
acrosJ leatling down to a much larger
charnber witii overhang ali arouncl antl
liquitl lava 10 feet below the orifice,
sti'eaming westward to a foultaining
cavern. The rnain lake was nearly brim-
rning, surface streaming was first west,
then east 'antl af terx'a.rtls there was
slight sinking. A conical heap had cle-

veibpetl between the northeast grotto of
the rnain lake :rntl the north lake local-
ity. The north cone exhibitocl a contin-
nous small jet of lava, the east ancl
southwest cones q/ele hissing miltllyt
smohe was abunilant, concealing the
south and southwest regionsr there was
sorr e slight further encroachment of
iava arountl the base of the central
crag ancl fountains were splashing on
the- east sirle of the southwest poncl.
'Ihe northeast eone stoorl high at the
summit of a slag heap close to the
northeast rn'all anr.l was flinging up a
little lava spatter. The high western
slag heap built against the wall now ex-
tenrlerl well arountl from the southwest
to the northwest margin of the floor.
Glow at light was dim ancl the smoke
showed consirlerable fluctuation in
arnount.

t;
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On the evening of Tuesclay,- Dec' 31, 18 feet above the floor level at its base'

flows continueil to pour r-r-om'i1" northl There were fresh roek falls on the eclge

east vent and there *ut" tfignt over- of the floor southt southsoutheast antl

ilows from the main luL"'" """-" 
'- 

. "otin' '" 
r at l2:15 p' m' a pronounced

On Jan. 11 1919, during the hour fol- avalanche fell frorf under the north

Iowins noon the lava .oiurtJ "pp"r..a 
.i"iior. There was much smoke from

illifl"*"rir,"*fr.- i"l.* io*,-"oiiutu.ic the ponds. from the north side of the

stains ha,l rlevelopeLl ,,'ifr,i ""rir"r"A 
.rrn;",t ai. the easl cone localily' The

there was much Pele's rt"it to leewartl 
'ooihtn*t 

wall vent no'"/ a glowing

of the la.kes. ttt" ,ootiitati'n"J li1 t1"qk-*tth solfataric stain was hissing

was enlargecl, the surtaci"ii-tfrt ri+iia tiigrttty' The lakes rose somewha't to-

15 feet down and tite 
'*tt"u'*i"g 

"oo- *ul"tt' "oooo' ttt" 'rnain lake stantling 15

tinued westwarcl. rn, i"i" iurt8 mar- 1ss1 r"in* 'tn" etlqe of its pit and the

sins were 10 feet nigh and tbe surface southoasi r"o"a Zd feet' Tbe cenlral
'was stasnant. Op.o p,t.''L*nileiotopen .oi,. *r. nbw replaced by a large glow-

at the -north ancl west p*ur and ihe ing pot" seoalog'r'p * qd.Y^t-ort"-" ot

southwest pond continuli"-;;t;' rr'c st'ort"' The ffo"or s-agged i-nwerrl towarcl

c.entral cone was stilt rn plac.e with a tlre southwest pond iiit' Noises of surg-

not beside it and lhe crag peak appear- iog, 'utttiog'an'l 
sp)ashing came from

id unchanged. A conicait,"up ofcrust benoath 
-th.-h.nuy stalacfite eurtains

with a depressioo besi,le"it;"i";;;'th; ;hi;;";";; u"ound th" orifice of the

miJdle of the south tloor' Th'ere was 
'ooiltt"tir'?o'l 

pit and across the grotto

much smoke io ttte .enirat aoi toutU tnt'uot"t bf tne mrin lake' The stream-

western regions' A slightly -sunken i"*-*u*""ott*uta in the southeast pontl

clowing pool had 'ttutrop*i'iti 
tbe sum- 

'o? 
tnt main Ia'ke was -covered 

with

itit of tbe northeast llag heap an'l 512gouoi1 u1*io' The northeastern heap

there was glow visible ti"in" t""t tna *"'oo* oiled conically without flat top

of the heap' rne *ci"rn heap was rgainst t'he walt of ihe pit and was

;j gil ;'.' * it t' s iy 1,,, : r ;[j": U ::i;_",* i,:; l * [, 1 1 
"U 

";:";^ i ; "',T-'l'",T;:
11i-',tn*;"*"t:.[i:'"**"';; * \ allev eastPr' tigt oi-ih" Pit' -' ^'^'
between these two leaps' 

-- The 
'ooTnuutt 

coie vent close to the

on Jan. 2 a,t 6 o -',10" lll:: nl illiir""t-it;*iuX',1,t1';i,t;lt",LXutl;"i
lilif ,T:i'rl'*f"fi:: ;"""'i'"".i;:Jiili! ii,"l:i.1";;l.llu;"llo,lo"'F#; i":r;''1

il;li * : *l;; j 
5 r#, T" ll; iir: "fr }; iii" i;'T:l.ll*l -th' i's" lnt ilt' :'i:l $

ter)et and the southeast Pood..uplf:1.:3 i" il"'i rrfur,. There was eontinuous

;,',",'.1 L:' lx J J'"l,'#'" illi }hy ti ; * :iilt." I :: ; l:l"X ;' i; 3' #ii' *?-
north lake now occ.upled a rarHE l'ru -une 3.1919, there has been regts-
iJ'iLir.g'ii" area -or in: 19iT"l^g:"lf ii,v";'JJ',;;;i;;;ra1t,s or the wf,it-

:f-f;.'iini"$Jl',11"r#.'i;T'" liffi';+ :ll"t*,:i:il;'i ';litt';: ,l: ";.Tl';;,
;;1";..i,1';it and- il" *","Jh-".:.'t^ P::9 i3i"r';iit"';d";; u.ii"'.,r to be 4350

X,:;t:i?#i""'.iilfJ' .;;X'l'"lX',#''j; k;i;"i;;' ai'tant, possibrv Fiji or

it. Fume had ,'"..'llii [i':i-iqi ll3;]:l:",o,ilii-ll- ffl'ri'fl'',olf,l'ull;
peararlce indieateri- stnl lng alro a srrrdrr ' -' 

me weeks pist. Microseisms were
ililr'q'"'r,. *u. r'tt 't oo"oo' ll;:?;; rl'*id..."'go-li.- Ml"rot.u'"o'

On Friday, Jar' 3, 1919' at ll,". 1'-? hat b.."o ordinary' The tilting was west
tteiouth and southeast floors. showeo 

"od south Dee.-28-27, east antl lorth
.to.rr"a crusts as though the lntlattl-g bec. 29 Jan. 1' west and south Jan'
iaua' haa poured out from ?nl""l,oi 2-3 anil thereafter'

lT;i.i:,;'.xli"i'?i:"'""'il;J.Tiil;i: vervrespectruuv'

cle 6f the central crag,-tbough the sum- T' A' JAGGAR' JR''

mit pea,k of the crag'siiii itooa at'oot Director'
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HAWAIIAN YO],CANO R,ESEAR,CH ASSOCIA.
TION.

This socieiy is a voluntary one, rnaile up of sub-
scribers io scieDtific work which is being executed
by Dr.'l'- A. Jaggar, Direct,or of the Ilawaiian
Volcano Observatory, Volcano lIouse, P. O., Ha-
waii. All scientiflc exchanges should be seut to
this address.

In 1918 there y'ere about 150 subscribers in
Hawaii and elsewhere, firms and individuats. A
group of firms and persons in I{ilo built tho uain
obseryalory building in the spring of 1912. 1'he
worh was founiled. by the Massachusetts Instituie
of Technology, Publications to date have been
weekly bulletins since the surnmer of 1911 now re-
prilted in Honolulu in monthly form. There are
also special reports, printed from time to tirne,

The monthly bulletin is sent to regular annual
subscribers to the worh of the Association. L.
A. Thurstol is president of the Board of Directors
of the Association, ancl L, T. Peck is treasurer.
New subscribers rvho are intreresteal in volcanoes
s ill be \relcomeil in thp Associatioru The Asso-
,.iation airns: (l ) To record volcanifactivity and
earthquakes in Harvaii; (2) to attract scientilic
men hither for special studies; (3) io promote
the establishment of volcano observatories all over
the vorld. The annual dues of regular members
are $5; patrons of the Association subscribe larg-
er &mounts.
IYHITNEY LABORATORY OF SEISMOLOGY.

The Whiiney Laboratory of Seismologl', nametl
after an enalorvment fund for geophysical research
hpld l,v the.Nlassachusetts lnstitrrte of Tenlrnol-
oey, in memory oI Caroline and Edward Whitney
of Boston, is equippecl with the following seismo-

rnetric ilstruments rebuilt at the station in 1918
for the special needs of volcano research: two
Bosch-Omori pendulurns, high speed registration
o{ local earthquakes; one optically recording seis-
mograph for distant earthquakes; one clinograph
registering E-W tilting of the ground. A vertical
component seismograph was in December,1918,
set up in experinental operation. These are
seated on concrete piers in a closed basement
room having practically constani temperature, be-
ileath the chief Observalory building near th€
hotel, Time is referred to a raied chronometer,
checked at irlteryals by solar obs€rvations with a
transit, Both instruments are loaned by the Col.
lege of Hawaii. Hawaiian standard time (II. S.
1'.) is 10 hrs.30 min. slower than Greenwich time.

CANCANI SCALE OF SEISMIO INTENSITY.
Dxpressed by accelerations measured iu milli.

meters per secotral per second.
I. fDstrumental .......... 0.O 2.5

IL Very slight 2.5 5.0
lII. Slight . . .. . . ... 5.0 10.o
IV. Sensible, nediocre ...., 10.o 25.o
\I. R,ather strong 25.O 50.0

YI. Strong . 50.0 100.0
VlI. Very strong . .., 100.0 250.0

VIII. R,uinous ., .. . ,, 250.0 500.0
IX. Disastrous ,. .. . 500.0 1000.0
X. Yery disastrous .,.....1000.0 2500.0

XI. Catastrophic ,..2500.0 5000.0
XII. Great catastropho ......5000.o 10000,0

Grade IY. is ordinarily the minimum perceiYed
by the sensesi and in grade XlI. the acceleration,
or rate of change of Botion (jerk) reaches thsl
of teuestrial gravitation.

In the standard. form of report the maximum intensity or acceleration,- desig:rated by the symbol c,
ot -"i.-o, ii gioen in the conventional unit, the uiUigal. The milligal is a measure of scceleratio!,
io"h thui"f miUigal : 1/100 mm. per 6ec, per sec. = 10 lt per sec. per se_c.. Th_9. Cancani rcale, herl
e;O;ct l; i""-. i'f millimeters per sce. per sec., cau tber;fore be expressed iu milllgall by uultiplyilj
-ch ot tbc lmber! bY 100. 
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